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To find the number of coils this length of roving delivered will occupy
on the empty bobbin, we have:

585.13 :
———— = 119.17 coils or excess revolutions of bobbin at
I9% X 3.1416 beginning of set.

While that number of coils are not put on the empty bobbin, yet the
speed must be added to the speed of the spindles in order to obtain the
speed of the bobbins while winding on the first layer, because it is the
proportional part of this speed per minute.

The speed of the spindle is found as follows:

350 XpXr
—————, and substituting gearing in connection with our
qXs
diagram thus: p = 42, q = 35, r = 44 and s = 23, we have:

350X42X44
——————— = 803.5 revolutions per minute.
35X23

Then the speed of the empty bobbin equals
803.5 -+ 119.17 = 922.67 r.p.m.

The next step is to find the r.p.m. “a” of the sun wheel (D) with
the speed “m” of the fixed gear corresponding to B known, and the
speed “n” of the loose gear corresponding to G found as follows, by
considering the bobbin as the starting point.

922.67XMX J

—-———— and substituting gearing in connection with our
LXH

diagram thus: M= 23, I, = 44, J = 35 and H = 42, we have:

922.67X23 X35
————————— = 401.92 r.p.m. of the collar, and conse-
44X 42 quently of the gear corresponding to G.

n—em

From the formula derived we have: a =

I—e
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We have that “m” = 350, “e¢’ = —1, and “n” = — 401.92,

since it revolves in the opposite direction. Substituting in the formula,
we have: '

— 401.92 — (— 1 X 350)
1—(—1)

—401.92+350 —5I1.92

a =

= — 25.96 r.p.m. of sun wheel, the
2 2

minus sign indicating the opposite direction from the fixed gear on

main shaft.

By finding the speed of the cone gear shaft and knowing the speed
of the sun wheel, it will then be easy to calculate the proper gear to give
the required speed to the sun wheel,

We find speed of cone gear shaft by starting with main shaft, as
follows:

350 XN Xlarge dia. of top cone

= revolutions of cone gear
P Xsmall dia. of bottom cone

shaft, and substituting gearing in connection with our diagram thus:

N = 32, P = 39, large dia. of top cone = 6, small dia. of bottom

cone = 3, wehave:

350X 32X6 ‘
~————— = 574.35 revolutions of cone gear shaft.
39X3
57435 X% X T/ XW
Now = revolutions of sun wheel, and
TXV XD

substituting gearing in connection with our diagram thus: T = 7o,
T/ =56, V=64, W =14, D = 110, We have:

574.35 X %X 56X 14

= 25.96 and
70X 64X 110

25.96 X70X 64X 110

= 28.41 = 28 cone gear.
574.35X56 X 14

The method of ascertaining the proper cone gear and figuring the
differential motion by analysis is also made use of, and besides giving
another method of calculating, it will also prove the answer obtained by
the formula. We will make use again of the Figs. 200 and 203 in giving
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the explanation and a little repetition of what has been said will also be
necessary in order to make the explanation clear.

Suppose the sun wheel E in Fig. 203 were held still, and the gear B
on the main shaft revolved in the forward or positive direction, then, as
we have seen, the gear H will revolve loosely on the shaft in the opposite
direction from that of the gear B, which we will call negative, and at the
same speed, since both gears have the same number of teeth.

Again, suppose B to remain stationary and the sun wheel to be
revolved in the negative direction, then the intermediate bevel C as
pivoted in the sun wheel E (the gear D not having to be considered)
will be revolved bodily with its teeth in mesh with the gear B. The
teeth of said gear C, which are in mesh with those of gear H, will there-
fore have twice the speed of the centre of the gear C. This is a case of
instantaneous centre, that is, the teeth of gear B act as a pivot for an
instant for the gear C, and as the teeth on the opposite from this momen-
tary pivot are twice as far as the centre of the gear, they will consequently
have twice the speed of the centre. These momentary centres are
constantly made, so that the opposite teeth continue to have twice the
speed of the centre. Therefore, if the sun wheel makes one revolution,
it will carry the centre of C around for one revolution, and the edge of C
in contact with H will be taken a distance equal to two revolutions of B,
and thus we see that when E makes one revolution, H which is in gear
with C will make two revolutions.

Now if B makes 350 revolutions in the positive direction while the.
sun wheel goes backward one revolution, the gear H will consequently
make 350 revolutions in the negative direction from the gear B and two
negative revolutions on account of the sun wheel, or a total of 3 52
revolutions.

The example given will serve to derive a general rule for finding the
speed of the gear H when the speed of the gear B and sun wheel are
known: The speed of gear H, or bobbin driving gear, is equal to the
speed of the gear B on the main shaft plus twice the speed of the sun wheel.

When the speeds of the gears B and H are known, the rule would be:
The speed of sun wheel is equal to half the difference between speed of
the gear H and the gear B.

The application of the rules in practical work can be shown by calcula-
ting the cone gear, as before, with the same data and on the same machine.

We found' that, with the data given for the machine as shown in
Fig. 200, the front rolls deliver 585.13 inches of roving per minute, and
this length would produce 119.17 coils on an empty bobbin.

The speed of the spindles was found to be 803.5 r.p.m., which made
the speed of the bobbins 803.5+119.17 = 922.67 r.p.m.

The speed of the gear corresponding to G was found from this to be
401.92 1.p.m., and the speed of the gear corresponding to C was 350
r.p.m., since it is fast on the main shaft.

Now to find the required speed of the sun wheel, we refer to the rule
given that the speed of the sun wheel is equal to half the difference
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between speeds of the gear Gand the gearC, or 401.92 — 350 — 51-92 ~~
2 = 25.96 revolutions of sun wheel.

The speed on the cone shaft is found to be 574.35 r.p.m. and in the
same manner as explained, the cone gear is found to be 28 teeth.

Daly’s Differential.—This is one of the latest types of differential
motion, being used in connection with the fly frames as built by the
Woonsocket Machine & Press Company. As applied to the fly frame,
all the gears and collars of this differential revolve in the same direction,
thus reducing the amount of friction between the collars and the main
shaft to a minimum, and consequently requiring less power from the
cones and decreasing the strain on that part of the mechanism. Two
views of the motion, separated from the frame, are given, Fig. 204
being a perspective view of the motion with the internal gears in posi-
tion in the casing, while Fig. 2035 is a view, showing the sleeve pulled

Fi1c. 204.

out on the shaft, in order to see the arrangement of the internal gears.
Referring to the illustrations, A indicates the main shaft of the machine,
to which, is secured the internal gear B, said gear being made on the
inside of a casing as used to enclose the mechanism when in working
position (see Fig. 204). The gear C is fixed on a collar which is loose on
the shaft A, the other end of said collar carrying a gear D which is driven
through gearing from the bottom comne of the machine. A second collar
E fits over the first collar (not to be seen) and carries a disk F, in which
two studs G and G’ are fastened on opposite sides from each other, each
stud carrying a gear, H and H’ respectively, which mesh with the
internal gear B and also with the gear C. The other end of the collar
carries a bevel gear I, which, through proper gearing, as will be shown
later, drives the bobbins. The main driving power comes through the
internal gear B, on the main shaft, and the excess speed is gotten
through the gear C on the same collar with the gear D, as is driven from
the bottom cone.

In order to make use of the same formula as used for Holdsworth’s
Differential for calculating the speeds of gears, we will use the same
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letters to indicate speeds of corresponding gears in this motion, that is,
the speed of the internal gear B = ‘“‘n” revolutions, the speed of the disk
F carrying the gears H and H’ = ‘““a” revolutions, and the speed of gear
C = “m” revolutions. The gear C to contain 28 teeth, the gears H and
H’ 25 teeth each, being intertmediates, and the internal gear B 80 teeth.

e
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F

F1c. 205.

The value of the train of gears “e”” will be negative or minus, since
considering the three gears C, H (or H’) and B as a simple train, the gear
B will revolve in the opposite direction from the gear C, as will be
plainly seen by following out the gearing thus: The gear C drives the gear
H in an opposite direction and said gear H drives the internal gear B in
the same direction as itself, and hence it is opposite also to the first gear
C. 'There is scarcely a limit to the number of combinations of the two
drives, but only those concerned in a thorough understanding of the
motion will be given, since more would only tend to confuse the problem.
. We will first consider that the gear B makes 400 revolutions in the

positive direction, while the gear C remains stationary or ‘“n” = 400,
“m” = o, and we wish to find the number of revolutions “a” of the disk
F carrying the gears H and H’. Since the first gear C contains 28 teeth,
and the last gear B contains 8o teeth, the value “e” of the train will be
28 =+ 80 = %8 and as the two gears revolve in opposite directions, this
quantity becomes — 2§,

‘We have the formula:
n—em
a = ———— and substituting the known values, we have:
I—e

400 + © 400
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Say that the gear C makes the same number of revolutions as the
internal gear B and in the same direction,

n—em
a = —— and substituting, we have:
I—e
400 — (— {3 X 400)
a=
1—(—#

400 — (— 140) 540
=——————— = —— = 400 revolutions, or the whole train
135 ELE
revolves together as if the gears were locked.

The gearing to the bobbins will afterwards be shown to be such that
the disk, which is on the same collar with the bobbin driving gear, does
not require to be driven as fast as the speed of the main shaft, and hence
the required speed of the gear C will lie between the two examples given.

This differential motion is shown in diagram Fig. 206 in its proper
position in the frame, in connection with gearing, given for the purpose
of explaining the principle of calculating only. The gearing to the
bobbins and spindles are not shown in the positions they would occupy
in the frame, but instead are placed toward the top of the diagram in
order to avoid confusion with the other gearing.

Referring to the diagram, we see that the spindles are driven from
the main shaft A through a 35 gear on said shaft, which through an
intermediate, drives a 35 gear on the end of the spindle shaft B. On the
spindle shaft are 46 tooth bevel gears which drive the spindles through
24 tooth bevel gears secured on said spindles.

The bobbins are driven both from the main shaft and from the cones.
The top cone-C is driven from the main shaft through the twist gear,
which we will consider as 31, said gear through an intermediate, driving
a 56 gear on the top cone shaft D. On the bottom cone shaft E is the
cone gear () which will be calculated, and this gear drives a 70 gear
on the same stud with another 70 gear, which in turn drives the spider
shaft I through an 8o gear. Secured also on the spider shaftis a 23 gear,
which through an intermediate drives the 30 gear corresponding (see Fig.
205) to the gear D on the same collar with the gear C. This gear C, as
mentioried before, has 28 teeth and gears into the two 25 gears H and H’,
which are in mesh with the internal 8o tooth gear B as fast on the main
shaft A. The sleeve E, carrying the disk F on which the two gears H
and H’ are pivoted, as mentioned before, also has the bevel gear I
secured to it, and which bevel gear in connection with diagram Fig. 206
is shown as a 57 bevel gear, driving in turn a 32 bevel on one end of an
angle stud G; the other end carrying another 32 bevel, which in turn
drives a 32 bevel on a vertical shaft H. On this shaft is a 32 bevel.
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driving a 42 bevel on the end of the bobbin shaft I. The bobbin shaft
has the series of 51 tooth gears secured to it, which drive 25 tooth gears
on which the bobbins rest.

The diameter of the front roll = 11 inches.

Diameter of empty bobbin = 1§ inches.

Diameter of top cone (at start) = 6} inches.

Diameter of bottom cone (at start) = 31 inches.

Speed of main shaft = 450 revolutions.

The length of roving delivered per minute by the front roll is

450X 31 X86X11X3.1416

= 701.1 inches,
56 X120

‘The number of coils this length will produce on an empty bobbin is
70I.1

————— = 137.33 coils, excess revolutions of empty bobbin.
18X3.1416 '

The speed of the spindles is ascertained as follows:
450X35X46

—— = 862.5 revolutions, and
35X24

862.5+137.33=999.83 revolutions of the bobbin per minute.

The speed of the sleeve (£ in Fig. 205) necessary to produce this speed
to the bobbin is:

999.83X25X 42X 32X 32

= 361.13 revolutions, speed of the
51X 32X32X57 sleeve and disk.

This speed is the value for “a”, and as the value for “n” is 450, the
problem now is to find the speed of the gear C in Fig. 205, or the value

for “m” which is given to it by the cones. For this purpose, we will
use the formula:

ea-+n—a
m= —

e
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The value of *‘e” is — 28 for the reason already given. Substituting the

proper numbers, we have:

(— 238 X 361.13) + 450 — 361.13
m =

28
B0

— 126.4 4+ 450 — 361.13

— 37.53 )
= ———=7107.23 revolutions of gear C.

oo
=6

~I

o
£

o]
<

We may find the speed of the bottom cone shaft or simply continue
the train of gears to the 30 gear on the inside sleeve, which revolves at
106.2 revolutions per minute, and then solve for the cone gear:

450X 31X 634X cone gear X70X23
- = 107.23
56 X 31X 70 X 80X 30

107.23X 56 X 33 X70X 80X 30
- Cone gear = = 22.45 = 22 gear.
450 X31X63X70X23

Howard & Bullough’s Differential.—This motion is shown in Fig.
207, separate from the rest of the gearing of the machine. It shows
another method of combining two drives into one and at the same time
also overcomes the disadvantage of excessive friction between the main
and loose shaft, by causing all frictional surfaces to revolve in the same
direction; and more than this, the main shaft which revolves faster than
the differential motion helps instead of hinders, thus reducing the strain
on the cone belt.

Referring to the illustration, A indicates the main driving shaft on
which is loosely placed a collar carrying the gears B and E, the gear B
being driven through a train of gears from the bottom cone of the
machine. The gear E meshes into a gear F as secured to a small shaft or
stud G, said shaft passing through a hole in the main shaft A, and
having the gear H attached to its other end. An outer casing, as collared
on the main shaft A, holds the small shaft and prevents it from sliding
back and forth in the hole through the main shaft. The gear i meshes
into a large gear D which is attached on an enlarged boss, also carrying a
gear C, i. e., the bobbin driving gear, and thus the two gears are revolved
at the same speed. Through a train of gearing, this gear C drives the
bobbins in order to effect the winding on of the roving.

The object of having the enlarged boss is to provide a space for the
extending portion of the gear F, in order to prevent any interference
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with the gear D, which is not in mesh with it. The boss is, of course,
loose on the main shaft' A, otherwise it could not receive the combined
motions which are given to it. The two motions are gotten from the
main shaft and from the cones, the former being obtained by bodily
revolving the shaft carrying the gears F and H as the main shaft revolves,
this being done by the fact that the small shaft passes through said main
shaft, and consequently D is revolved by being in mesh with H. The
other motion is obtained by revolving the gear B, which through gears

C D

m. ] > I Al

)
H

Fic. 207.

E, I and H revolves the gear D. When either of these two motions is
working alomne it is quite easy to trace through the gears the effect it will
have on the gear D, but when combined it becomes more complicated,
requiring a careful analysis to ascertain the correct result.

It will at once be seen that if the boss carrying the gear E were
simply loose on the shaft without any gearing to the gear B, when the
shaft carrying the gears ' and H was revolved, no motion would be
given to the gear D, but would simply spend itself through the gears of
least resistance, which would be the gear E, because the gear D has the
bobbins to drive, which necessarily means resistance. The gear E
would not be revolved as fast as the simple train of gears would make it,
provided there was no other condition, because the bodily revolution of
~ the two gears I and H must be considered, and which tends to rotate the
gear E in the opposite direction from the regular train and thus counter-
balances somewhat the motion of the latter. By holding the gear E
stationary, and revolving the shaft, the gear D will receive rotation,
but not an equal number as the shaft itself, as will be seen later. By
revolving the gear E in the same direction as the main shaft, we obtain-
the desired movement of the gear D for winding the roving.
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In making the calculation for the motion, certain figures will be
assumed, the same as done in the previously described diagrams.

The gear E contains 18 teeth and will have “m” revolutions.
Gear F contains 3o teeth and H has 16 teeth, the shaft carrying these
two gears to make ‘“a’’ revolutions. Gear D has 48 teeth and will make
“n” revolutions from the combined movements of the two drives.

The amount of movement of the gear D, when the main shaft makes
400 r.p.m., and the gear F is held stationary, is gotten as follows:

. 18X16 I
Value of train “e” = = — which will be a positive quantity,
30X48 5 '
since gear D revolves in the same direction as gear E. We have the
n —a
formula: e = and substituting the known values we have:
m-—a
1 n -— 400
5 0 — 400

— 400=75 N — 2000
— 5 n=— 1600
n= 320 revolutions.

Now taking an example in actual practice, to find the speed of the
gear E for giving the proper revolutions to the bobbins at the beginning
of a set, we will assume the speed of the gear D (last wheel) to” be
235 = ‘‘n”’ revolutions, and that of the main shaft 257 = “a” revolu-
tions and which is also that of the shaft (arm) carrying the gears F and H.
The gear E (first wheel) will make ‘“m” revolutions, which must be
solved for in the formula:

n—a
e =
m-—a
I 235 — 257
5 m— 257
I — 22
S m-—257
m-— 257 = — 110

m = 257 — 110 = 147 revolutions.

The proper cone gear to give this speed may be calculated as before
from the speed of the cone shaft, or by simply ascertaining the cone gear
in the train of gears, from the main shaft to the gear B.
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Gearing and Calculations of the Howard & Bullough Fly Frame.—
Having given a thorough explanation of the construction and operation
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of the Howard & Bullough Differential, we will now show its application
to its frame, as well as analyze the latter with reference to its gearing, and

Fic. 209. F1a, 210.

for which reason Figs. 208, 209 and 210 are given, showing respectively
front elevation and two side elevations of the drive of the frame; Fig.
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208 showing the differential motion, as previously explained, in its
proper position in the frame. Fig. 211 shows this differential with its
train of gears, i. e., the head stock of the frame, in perspective.
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Fic. 211.

With reference to drive of this fly frame (see Figs. 208, 209 and 210,
size and dimension of gears, pulleys, etc., are:

SLUBBER AND RovING AND
INTERMEDIATE. FiNne Roving.

A Driving Pulley, 16 dia. X 3" face.

A’ Spindle Shaft Driving Gear................... 40 T. 40 T.
A2 Twist Gear, 20 to 70 T., advancing by 1 tooth.

A3 Balance Wheel.

B Spindle Shaft Intermediate Gear .............. 75 T. 70 T.
C  End Back Spindle Shaft Gear................. 42 T. 37 T.
C’ Spindle Shaft Skew Bevel Gear ............... 55 T. 55 T.
D End Front Spindle Shaft Gear ...... ......... 42 T. 37 T.
D’ Spindle Bevel Gear ..o, 30 T. 22 T
D2 Flyer.

F  Back Intermediate Gear, 128, 120, 112, 104, 96,

88, 80, & 72 T.

G  Middle Top Cone Shaft Gear 32, 40, 48 & 56 T.
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SLUBBER AND Roving AND
INTERMEDIATE.  FINE RoviNne.
7" End Top Cone Shaft Gear. ................... 48 T. 44 T.
G2 Top Cone, driving Bottom Cone.
H Targe Front RolGear...........ccovvvvnnn., 130 T, 130 T.
H’ Small “ “ e e e 20T 18 & 20 T.
H2 FrontRoll ..., 14 dia. 1% dia.
I CrownGear .........ccioviiiiinnennnnnnnnnnn 80 T. 82 & 120 T,
I’ Draft Gear, 33 to 66 T., advancing by 1 tooth. )
J BackRollGear ................. e 52 T. 52 & 60 T.
J/ Middle Roll Driving Gear .................... 30 T. 27 T.
J? BackRoll.........cviuiiiiiiiiiinnnn.... 13 dia, 1§ dia.
K Broad Top Intermediate Gear ................ 70 T, 70 T.
L Middle RollGear........ovveieiiniinnn.... 20 T. 20 T.

M  Bottom Cone, '
M’ Bottom Cone Shaft Gear, 14 to 36 . (16, 17 &
18 T. regular).

N FenderGear.........c..cv viiiiviiinnnnn... 68 T. 68 T.
N’ Fender Shaft Gear ....................ovu... 44 T. 30 T,
O  Fender Intermediate Gear .................... 56 T. 56 T.
P Differential Motion Intermediate Gear ......... 44 T, 36 T.
O  Differential Spur Gear..................o.nn.. 34 T. 34 T,
o ¢ Bevel Gear ,.........ccovvvvunnn, 18 T. 18 T,
R Jack Large Bevel Gear .............cccvvvvnn.. 30 T. 30 T.
R’ . Jack Small D PP 16 T. 16 T.
S  BellGear Bevel Gear ..............ccovuvun. 48 T, 48 T,
S BellGear ..ovviiiiiiiiiiiiii e 50 T, 50 T.
T SwingGear.......c.oviviiiiriiiiiiiinnins.n. 37 T. 42 T.
U Back Bobbin Shaft Gear .................... 42 T, 37 T.
v’ “ “ “  Skew Bevel Gear.......... 55 T. 55 T.
V  Front Bobbin Shaft Gear .................... 42 T, 37 T.
V' Bobbin Bevel Gear ...........c.ovivivnnnnn.. 30 T. 22 T.
V2 Bobbin,
W Swivel Bracket Gear.........oovvvivinennann, 31 T. 31 T.
W’ Lift Change Gear, 12 to 30 T., advancing by
: 1 tooth. (23, 24 & 25 T. regular).
X Gearon Stud Bevel Gear..................... 44 T. 44 T,
X’ Bevel Gear driving Horizontal Bevel Gear ... ... 22 T. 22 & 15 T.
Y  Horizontal Bevel Gear ...............ccvunnn. 22 T. 22 & 30 T.
Y’ Bevel Gear, driving Reversing Bevel Gear ...... 15 T. 15 & 13 T.
Z  Reversing Bevel Gear, shorthub .............. 70 T. 70 T.
z' “ “ “lomg YLl 70 T. 70 T,
Z2 Reversing Shaft Change Gear, 12 to 30 T., ad-
vancing by 1 tooth (generally fixed on frame
for convenience, determined first by using W’
=24, and when all changes then are made
in W),
Z3  Gear driven by Reversing Shaft Change Gear ... 80 T. 80 & 68 T.
Z+ Lifting Shaft Driving Gear ................... 3 T. 13 T
Zs Lifting Shaft Gear ..................covvunn.. 57 T. 73 T

We will now in connection with Figs. 208, 209 and 210 quote a few
calculations with reference to this fly frame.

r.p.m. of AXA? XG/

To find speed (r.p.m.) of front roll:
G XH
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r.p.m.of AXA’ X

To find speed (r.p.m.) of spindles:
CxXD’
HX G XA’ X
To find revolutions of spindles for one of front roll: ——
G'XA*X C XD’
To find length in inches delivered per minute by front roll: Multiply
speed of front roll by its circumference in inches

r.p.m. of AXA? XG’ Xcir. of H?

G XH

To find twists per inch: Divide the revolutions of spindles for one
of front roll by circumference of front roll

HXG XA'XC -

G/ XAz XC XD’ Xcir. of H?

To find the number of teeth in twist gear A? to give required twists
perinch:

HXGXA X

G’ X% XC XD’ Xcir. of H2Xrequired twists per inch

To find constant for twist: Proceed as in previously given rule,
omitting required twists per inch

HXGXA X

G/ XxXCXD’ X cir, of H?
To find total draft between front and back rolls:
J XIXdia. of H?

I’ XH’ Xdia. of J?
To find number of teeth in draft gear for any required draft:
J XIXdia. of H?

%X required draftXH’Xdia. of J?

To find constant for draft: Proceed as in previously given rule,
omitting required draft

J X I X dia. of H?

*XH’ X dia. of J?
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To find layers per inch lift of bobbin:

ZXZIX Z XY X X XWXQ XR' XS XU’

ZAXZPXY XX XWX Q X R X S XUXV’'X6% (The distance
traversed by the top rail for one revolution of the lifting shaft is 6%
inches).

To find constant for layers per inch lift of bobbin: Proceed as in
previously given rule, omitting reversing shaft change gear Z2 and
lift change gear W7, i. e., thus:

ZIXLIX Z XY XXXWXQ XR XS XU’

X XY XX X% XQ X R XS XUXV X6%
Substituting gearing, as is uniform for all their frames

Z3XZ¥X70XY X44X31X18X16X 50X 55

13X XY/ XXX % X34 X30X48 X UXV’'X6%

75 XZ8 XY
= X 18759.46

V' XX'XUXV

TABLE OF CONSTANTS FOR LAYERS PER INCH LIFT.

| Back Bev. Gear| Horizon- ’Bev. Gear| Gear . ‘
\ Bobbin | Bobbin iv. | tal driv. driven by!  Lift
i Frame haft Bevel |Hor. Bev. Bevel |Rev. Bev.| Rev. Sh. Shaft | Constant
Gear Gear Gear | Gear Gear | Ch. Gear| Gear
U ‘ M ’ Y’ Z3 Z5
Slub & Int| 42T. | 30T. | 22T. | 22T | 15T. | 80T | 57T | 4526.09
Roving....| 37T. 22 T. 22 T. ‘ 22 T. 15 T. 80 T. 73 T. 8972.58
Fine Rov..| 37 T. 22 T. 15 T. ‘ 30 T. 13 T. 68 T. | 73T. |17600.07
f

To find number of teeth in change gears Z* and W, constant for
layers per inch lift, and required layers per inch lift being given: Divide
the constant for layers per inch lift by the required layers per inch lift;
the quotient being equal to the product of the number of teeth in change
gears Z* and W’, from which the respective gears may be proportioned.

To find the layers per inch lift, number of teeth in change gears Z?
and W’ and constant for layers per inch lift being given: Divide
constant for layers per inch lift by the product of number of teeth in

change gears Z? and W’; the quotient being equal to the layers per
inch lift.
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To find the number of teeth in change gears Z? and W’, when

Present layers per inch lift
altering layers per inch lift: X Present
Required layers per inch lift

(Z*XW"). For convenience in calculations, it is well to assume a
value for W’ for example 24 T. The product Z2 X W’ divided by 24
will give number of teeth in gear Z2. Experience has proved that it is
best to fix the number of teeth in gear Z in the above manner for the
desired range of hank roving. Subsequent changes for varying layers
per inch lift being made in gear W’ which is quickly reached.

Curtis & Rhodes’ Differential.—This is another type of differential,
it being the one used in connection with the fly frames as built by Platt
Brothers & Co., Ltd. Fig. 212 shows the arrangement of the gears of the
motion. It appears somewhat similar to the Daly Differential, but
differs from it in having the gears differently driven and a different one
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made fast to the shaft. More gears are used in this motion than in the
others, but which is not a disadvantage but rather an advantage, since
they may be kept well lubricated and prevent any excess friction among
them, and also it will be shown that they do not revolve fast. Referring
to the illustration, A indicates the main driving shaft, on which is
loosely placed a collar B, carrying a gear C at one end, which is driven
from the bottom cone through gearing. On the other end of the collar
Bis a gear D which meshes with a gear E on the same stud with a gear F,
and this in turn meshes into the gear G on the same stud with a gear H.
The studs on which the gears E, F, G and H are fastened, are carried
in bearings, by a disk 7, said disk bemg secured on the main shaft by
means of a set screw J, and hence it revolves with it. . The gear H meshes
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into an internal gear K, which is on a collar L, loosely placed on the
main shaft, this collar also carrying a gear M from which, through a
train of gears, the bobbins are driven. N indicates the spindle driving
wheel.

In order to trace the motion of the gears, we will first consider that
the disk I is loosened from the shaft A and held stationary, and the
comnes give rotation to the collar B through the gear C. Then the gear D
will drive the gear M on the collar L through the gears E, F, G, H and K
respectively in the same direction as itself, or in other words, the value
of the train is positive.

If this were the case, the gears in the train would all revolve more or
less rapidly to correspond to the speed of the gear D and consequently
cause a corresponding amount of friction, due to the number of gears in
the train, but in actual practice this would not occur, since the disk I is
fastened to the main shaft and its revolution will carry the gears around
in the same direction and almost as fast as the gear D, thus having the
whole motion work with scarcely any axial movement of the gears as
carried by the disk /. This condition of course reduces the friction, etc.,
to a minimum between the gears. The gear K through the gear H will
receive rotation to correspond to that of the disk I and also a movement
from the train-of gears from the cone drive. As the bobbin builds, the
gear D is driven slower from the cones, which causes the train in the disk
to revolve faster, but never at such a rate as to make trouble from any
friction among the gears. The weight of the train in the motion is
counterbalanced by placing a dead weight (see dotted lines) on the oppo-
site side of the disk from the gearing.

The calculation for the motion is made in a similar manner to those
described in connection with former differentials, the chief points being
to accurately find the value of the train, whether positive or negative,
and giving to the gears their proper letters to represent the number of
revolutions. The number of teeth in the gears of the train are as
follows: Gear D =30 teeth, gear E =25 teeth, gear F = 17 teeth, gear
G = 30 teeth, gear H =14 teeth, gear K =go teeth.

The value ““e’’ of the train is therefore:

30X17X14 119

25X 30X90 1125

Say the gear D is held stationary or “m’’ = o revolutions, and the
main shaft revolves at 300 r.p.m., or the disk (arm) has “a” = 300
revolutions, then the problem is to find the value “n” for the revolutions
to the bobbin driving gear M on the same collar with the gear K.

n—a

e =
m-—a
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119 n — 300
1125 0 — 300
— 35700 = I125 M- 337500
— 1125 I = 35700 — 337500
— 1125 n = — 301800
n = 269.1 revolutions.

Taking an example from a frame in working order, we will assume
the values for the known revolutions, since they have been calculated to
be approximately what are given. Say that the gear M has to make
“n” = 299 revolutions, the main shaft ‘“a” = 308 revolutions, and the
question is to find the revolutions “m’ of the gear D, from which the
cone gear could be calculated.

n—a

m-—a

119 299 — 308

1125 m — 308

119 m— 36652 = — 3375
119 m = 36652 — 3375
119 m = 33277
m = 279.6 revolutions.

From this, in connection with the train of gearing from the bottom
cone, the cone gear is easily calculated.

Gearing and Calculations of Platt Brothers & Co.’s Fly Frame.—
Fig. 213 is a diagram of the fly frame as built by Platt Brothers & Co.,
Ltd., and to which frame as mentioned before, the Curtis and Rhodes’
Differential refers to. Letters of reference accompanying the illustra-
tion indicate thus:

TWIST ARRANGEMENT.

SLUB. INT. Rov.
A Twist change gear.
B . Middle top cone shaft gear.
C  Gear end top cone or back shaft gear 51 T, 42 T, 35T
D TFrontrollgear................... 130 T. 130 T. 130 T.
K Spindle driving gear .............. 39 T. 39 T. 33 T.
L  Spindle shaft or bottom coupling

GOAIS. ot ee et e 39 T. 39 T. 33T
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DRAFT ARRANGEMENT.

. SLuUB. InT. Rov.

E  Front roller pinfon ............... 240r28 T. 240r28 T. 240r28 T.
F  Crown gear.........oeuovuunn.n. . 90 T. 90 T. 90 T
G Draft change gear.

H Backrollergear..........ovvnn oo 480r 56 T  480r56 T. 48or 56 T.
I Back roller pinion.

J  Middle roller pinion.

BOBBIN DRIVING ARRANGEMENT.

M  Top cone (concave).
N  Bottom cone (convex).

O  Spur wheel on bottom short cone

shaft .......ooviiiiiint, . 54 T. 54 T, 54 T
P Studgear.......vveveineennenn.n. 60 T 60 T 60 T
Q  Taking-up or winding change gear.
R Long socket gear (outside box) .... 106 T. 106 T. 106 T
S  Long socket pinion ............... 30 T. 30 T. 30 T

5
71} } Compound carrier (inside box) { gi )’II: gi ,}: %,? :i:
V'~ Single gear “ “ 24 T. 24 T. 30 T
W  Stud pinion “ “ 14 T, . 14 T. 14 T
X  Internal gear (for bobbin to 1e*1d3 90 L. 90 T. 90 T
Y  Bobbin driving or box gear........ 58 T. 58 T 47 T
LIFTING ARRANGEMENT.

a  Bevel on short cone shaft ......... 13 T. 13 T. 13 T.
b Plate bevel on short horuontal shaft 50 T. 50 T. 50 T.
c Small « ¢ 14 T. 12 T. 10 T.
d  Reversing bevels ................ 100 T. 100 T. 100 T.
e  Lifter change gear on reversing shaft 18 T. 16 T. 13 T
'\ Compound carri { 40 T. 40 T. 50 T.
g mpound carrier ..., ... o8 T 18 T 17 T.
h  Lifter shaft gear ................ 90 T. 90 T. 90 T.
k  Lifterrack pinion ................ 22 T, 22 T, 22 T.

Comparing illustrations Figs. 212 and 213 with reference to the
differential, we find that:

R in Fig. 213 = C in Fig. 212 V in Fig. 213 = G in Fig. 21"
S it % [ ‘s o [ 'VI/' [ 3 "’ (x3

T [T [T F [TE—tt u Y “« @ “ o K T <
U. « « “ o F o« 113 I “ 113 “© M 1 I3

K in Fig, 213 = N in Fig 212.

We will now quote a few calculations with reference to this fly
frame:

K Xskew gear
To find speed of spindles: Speed of pulley shaft X ——————

L
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Fig. 213.
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AxC
To find speed of front roller: Speed of pulley shaft X

BXD
To find turns of spindle for one turn of front roller:

DXB X skew gear

CXA

DXBX skew gear
To find turns of twist per inch: +by circumfer-
CxA
ence of front roller = Turns of twist per inch.

To find constant number for twist:

DXBX skew gear
— = Constant number.
CX circum. of front roller

Dia. of front roller X HXF
To find draft: ——="Total draft.
Dia. of back roller XGXE

To find constant number for draft:

Dia. of front roller X H X I

=Constant number.
Dia. of back 1ollerX EF

To find draft between middle and back rollers, or breakage draft:

Dia. of 2nd roller X1

Dia. of 3rd roiler><]
To find the layers per inch of lift:

hXIxXdXbXN XCXdia. of front roller

gXeXeXaXMXDxXdia. of empty bobbinX6.9 (6.9 is the

distance traveled by the top rail whilst the lifting shaft makes one revo-
lution. In this case the diameters of top and bottom cones should
be taken at centre of strap when set for empty bobbin).
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To find approximate speed of bobbins:
1st.  To find speed of long socket wheel (R):
Speed of pulley shaft XAXMXOXQ

BXNXPXR
2nd. To find speed of bobbin driving wheel (Y):
Speed of R — speed of pulley shaft XSXUXW + speed of pulley shaft

TXVXX

Speed of Y XY Xskew gear
ard. To*find speed of bobbins: —
VA

Dobson & Barlow’s Differential.—This motion is shown in its cross
section in Fig. 214 and differs from the preceding differentials principally
in the fact that the epicyclic train of gearing is absent. Its gearing .
being thoroughly immersed in oil, little power is required to drive it,
the motion running with very little noise.

Referring to the illustration for the details of the motion, A indicates
the driving shaft of the machine, having secured to it the straight faced
bevel wheel B which does the entire driving of the bobbins, the variation.
in the speed of the bobbins being obtained by altering this drive between
said bevel B and the bobbin driving gear G. Meshing into the bevel B
is a larger straight bevel C, of a peculiar shape, being mounted loosely on
a spherical shaped bearing D, so that it may be moved horizontally by
the cam E pressing against the outer rim on said bevel C. ‘This special
form of bearing is used to allow a small portion of gear C to be in gear
at a point with B, and a portion of the gear H to be also in gear at a
point with 7, but on the opposite side of the axis of gear C from the
former point of contact.

Thus, the double toothed gear C works in an oblique position,
which is obtained by the pressure of the cam against the rim of the gearC.

It will be noticed that the cam E is so shaped as to always keep a
portion of the teeth on bevel C in mesh with bevel B. 'The cam is made
by simply cutting the cylinder at a slant to its transverse vertical cross
section. The bevel I, into which the gear H meshes at one point, is
secured on the collar of the bearing D, which also carries the bobbin
driving gear G.

The bevels B and C, when in mesh, act very much like a simple
clutch arrangement, and provided they contained the same number of
teeth, it would amount to the same thing as a clutch, in so far as trans-
mitting motion was concerned. Such is the case with the bevels H and I,
that is, they contain the same number of teeth and are used simply as a
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convenient way of transmitting the motion from gear C, the gear B
revolving at the same speed as gear H.

Provided there was no cam arrangement to put different teeth of
gear C in mesh with those of B, the two gears would then act as a clutch
also, and both revolve at the same speed; but the cam arrangement is
provided on the motion and it is this point which will need consideration.
In order to keep the two gears in contact with each other and with the
same teeth in contact, it will be necessary to revolve the cam E at the
same speed as the gear B in order to have the same points of the cam and
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rim of the bevel C always kept together. When the cam revolves at a
slower speed than the gear B, a new condition is made and the two gears
are not locked, as in the case when the speed was the same. The cam is
driven from the bottom cone of the machine through gearing to the gear
F, as secured to the same cylinder on which the cam is cut, and conse-
quently is capable of a variable motion with a corresponding variation
being produced in the revolution of the gear C.

The result of the slower motion of the cam on the gears may now be
seen. The first thing to be noticed is that different points on the cam
will come in contact with different points on the rim of the gear C, and
consequently different teeth will be successively pushed out of contact
with the gear B. Tt is for this reason that the bearing of gear C is made
Spherical. Now if both gears B and C had the same number of teeth and
the cam remained stationary, after all of the teeth of gear B had been
meshed, all of the teeth in gear C would have been similarly meshed,
and therefore gear C would not receive motion. For example, consider
that gear B contains 32 teeth and gear C has 36 teeth, then when gear B
has had all of its teeth in mesh once, say in one revolution, there would be
4 teeth in the 36 gear which had not meshed; or in other words, the
last or 32nd tooth of gear B would be in gear with the 32nd tooth of the
3{3 gear, which would throw the remaining 4 teeth forward and thus
81ve the 36 gear 4% or § of a revolution in a forward direction. Now it is
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the speed of the cam which determines how fast the change in meshing
shall take place, and the faster this change takes place, the slower the
gear C will revolve. The nearer the speed of the cam approaches the
speed of the gear B, the slower the change in meshing takes place, so
that the speed of the gear C is thus greater. As the speed of the cam is
reduced, the change in meshing is quicker and consequently the speed of
gear C is reduced. It, of course, requires a number of revolutions of the
cam to effect any appreciable change in the speeds of the gears B and C,
because of the speed of the gear B itself, and the two gears practically
act as a clutch, as mentioned, with the slight variation from the cam.
The gear C is thus continually rocked back and forth, and in order to
transmit its revolutions into regular motion, the gears H and I are made
use of, and further than this they do not affect the motion of the gears.
It will be clear from the explanation that very little friction or noise can
exist in the motion, since the difference in the two speeds of the gears
is quite small.

The calculation for the speeds of the gears can readily be made by
using formulas as previously used in connection with the other differ-
entials, the only difference being in the method of finding the value of
‘““@”’ of the train. In the motion, the gear B has 32 teeth, gear C = 36
teeth and the gears H and I = 36 each, and since they are the same,
no account need be taken of them, except they be considered as a clutch.

36 — 32 1
The value of the train will then be ————— = — which is positive,
' 36 9
as has just been proved.

For an example to calculate, we will consider that gear B makes
“a” = 165 revolutions, and the bobbin driving gear G (and consequently
I) makes “n”’ = 188 revolutions, and the problem is to find the speed
“m” of the cam E, in order to give the speed mentioned, to the bobbin
driving gear G.

n —a
We then have the formula: e =

and substituting the proper
m-—a
I 188 — 165
figures: - = — -
9 m — 165

m — 165 = 207 and
m = 372 revolutions of the cam E, from which, in con-
nection with the train of gearing from the bottom cone, the cone gear
may be easily calculated, as explained in connection with gearings of fly
frames given before.

Builder Motion.—As has been previously explained, only rotary
motion is imparted to the spindles, whereas the bobbins receive besides
a rotary motion also a vertical movement in order to build up the bobbins;
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the latter with its respective gears being for this purpose carried in what
is known as the carriage of the machine, and to which.an up and down
movement is imparted. The slubbing or the roving is placed upon the
bobbin, in spiral laps lying closely side by side by the alternating verti-
cal movement of the carriage, which rises or falls a distance equal to the
diameter of the roving while the bobbin and flyer gain one turn, the one
upon the other. The speed of the carriage thus always decreases as the
bobbins fill. In the fly frames the decrease in speed of the carriage is
effected directly by the cones, while the speed of the bobbin is regu-
lated by the same cones combined with the differential motion.

The bobbins must be built up in such a shape so that they will
permit handling from one machine to another without damage to the
roving. For this reason these bobbins are formed into conical ends by
the slubbing or the roving as it lays itself onto the bobbin.

On account of the weakness of the slubbing and the roving, very
light bobbins should be made so that they may permit the slubbing or
the roving, as the case may be, to be readily unwound when in the creel,
at the next process. The bobbins as used are simply tubes without
heads. In order that a firmly built bobbin may be obtained, and one in
which the rows of slubbing or the roving will not ravel at the ends, the
latter as previously mentioned are made conical in shape, the angle most
suitable being about 45° as shown in connection with bobbins in Figs.
184, 191, 194, etc. This build is accomplished by making each traverse
of the builder a little bit shorter than the preceding one, i. e., shortening
the traverse of the carriage in order to give this conical shape to the ends
of the bobbins. The carriage thus must be made to reverse sooner
after each successive layer of slubbing or roving has been added, and
it is from this fact that the term ‘‘reversing motion” has been derived.

Working in connection with the reversing motion is an arrangement
for moving the belt forward along the cones as the bobbins become
filled. Since every additional layer requires a slower speed for the
carriage than the preceding one, consequently each change of the traverse
moves the belt automatically to the required position on the cones, such
movement being equal for each layer.

As will be readily understood, the hank of the roving varies con-
siderably in connection with different yarns spun in a mill, for which
reason, when a coarse hank is dealt with, each layer will require a larger
side movement of the cone belt than when a finer hank is made. To
better-explain the subject, let us consider that the cone belt starts and
finishes the same for a coarse and a fine hank. It will be readily seen,
that then the number of layers in the diameter of a full bobbin are
more for the fine hank than if making a coarse hank, and for which
reason the larger number of movements of the cone belt must be pro-
portionally reduced in numbers so as to equal the fewer movements
necessary for the building of the coarser hank.

Suppose for an example 2-hank roving is tc be wound on a 5 in. dia.
bobbin.  Considering about 128 layers on top of each other, each layer
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(considering bobbin in its thickness) will require a movement of the cone
: 32
strap. Considering cone drum 32 incheslong, theanswerwillbe —- = }
128
of an inch for each layer wound. '

Again, if for example dealing with a 5-hank roving, 5 in. dia. bobbin,
and considering about 160 layers, consequently each layer will require a
32 ,
movement of thestrapof —~ = } of an inch. This lessened movement
160
is arranged for in the reversing motion.

If such a change is to be made onto finer hank, the speed of the
carriage must also be decreased in order that the coils may lie close
together. This is done by changing the builder pinion in the inverse
ratio of the square root of the hank of slubbing or roving, since this
pinion is a driver. If changing onto a coarser hank, the reverse is to
be done.

With reference to finding ‘‘Layers per inch lift”” the following table,
as furnished by the American Machine Co., may be used :

For1 hank: 7.5 X square root of hank.
“ 1.1 to 2 hank: 85X ¢ oo
X3 2'1 13 3 i 113 : 9.5 >< (13 43 ¢ (X3
¢ 3‘1 13 4 (43 : I0.0 >< 1 43 3 %3
¢ 4"1 13 5 (13 : IO.S X L3 (%3 [ (X3

Thus for example a 2-hank roving has 8.5X1.4142=12.0207=12
coils per inch lift. A 5-hank roving will have 10.5X2.2361 =23.479=23
coils per inch lift, which will indicate to us that in connection with a
5-hank roving, the carriage will make its traverse at only about one half
the speed as compared with a 2-hank roving.

Some overseers calculate these layers per inch lift at 1o times the
square root. of the hank for slubbing, and 12 or 13 times the square root
of the hank for roving, whereas others use for both items 10 as the
constant; the affair in practical work depending also on kind of stock,
length of staple, amount of twist, temperature and humidity, all having
their effect; again some overseers wishing a close and some an open lay.
With reference to caleulating ‘‘square root,” the reader is referred to
pages 132 to 136 of my work on ‘‘Textile Calculations,” i.e., Posselt’s
Textile Library Vol. 1.

With reference to our gearing plans of fly frames given, it will be
seen that the layers per inch depend on the speed of the cones, the rack
of the carriage (kB Fig. 200) being driven from this point (through
gearing 4, ¢, h, g, f,dor e, ¢, b, a, V and T’, T and S, see Fig. 200) and,
as this speed is a varying one, it would seem to follow that the layers
per inch lift would vary. However we must not lose sight of the fact
that although we get a slower traverse, at the same time the rotation
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of the bobbin is slowed down correspondingly, and when consequently
the pitch of the layers-remains constant throughout the bobbin.

The layers of the roving have to be maintained uniformly apart
from one another throughout the building up of the bobbin, a feature
accomplished by the lay gear (see j in Fig. 200) which moves the
carriage the same distance every time that it travels one tooth. The
interval occupied in moving from one coil to another occupies a longer
time as the bobbin fills, for the reason that it then takes a longer time
for the bobbin to wind on one layer of roving than when it was small.
For this reason, said lay gear is indirectly driven frgm the cones, and
which at the same time correspondingly influence the speed of the
bobbins. ;

The raising and lowering of the carriage is performed by means of
the builder, any time that the carriage reaches either the top or bottom
of its traverse, As the bobbin gets larger, these changes in traverse of
the carriage become less frequent in a given time, for the simple reason
that it takes continually more and more time to wind a layer of slubbing
or roving on the bobbin as it fills itself.

The lay gear regulates the speed at which the carriage moves up or
down, and consequently governs the distance between the individual
layers of roving in one complete layer.

The taper gear in turn regulates the distance between the jaws of
the builder, and consequently regulates the taper at each end of the
bobbin. ,

The tension gear regulates the distance that the cone belt moves
along the cones.

The moving of the cone belt through the fixed distance, after each
layer of slubbing or roving has been wound on the bobbin, is done by
the “‘builder motion,” the working of which is intimately connected
with the up and downward traverse of the carriage. It will thus be best
to first give a description of how the carriage is traversed: Referring
again to Fig. 200, the connection between the main shaft B and the
bottom cone R’ will be seen at once. On the shaft with the bottom cone
is pinion .S, which meshes with the compound carrier T 77. ‘This latter
gear 77 meshes with the gear V, on the end of the spider shaft U. A
bevel gear a on the latter shaft meshes with another bevel b, fast on the
upright shaft carrying on its lower end the ‘‘strike pinion” ¢, which
meshes with either ‘“‘strike bevels” d or e, fast upon the shaft /, which
carries on its end the ‘‘lay gear” f as meshing in turn with the gear g.
The latter carries on the same shaft a gear 4, which in turn meshes with
a large gear ¢ on the lifter shaft m, as extends the whole length of the
fly frame, having at a certain distance apart, several pinions j, which
mesh with racks (¢ = one of these) attached to the carriage. Gearing
thus explained is the means for the traverse of the carriage. At the end
of the winding of each layer the strike pinion ¢ is thrown out of gear
with d and into gear with e, or vice versa, the direction of traverse of
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carriage depending upon which strike bevel (d or ¢) the strike pmlon
(¢) happens to be meshing with.

The weight of the carriage is either counterbalanced by several
heavy weights, attached at suitable distances apart throughout the
entire length of the frame to the carriage by chains; or what is known
as a self balanced carriage is introduced.

The use of balance weights, for balancing the weight of the carriage,
will be readily seen by consulting Fig. 219 (see page 257). Balance
weights for rails should be either lighter than the rail with bobbins
empty or heavier than the rail with the bobbins full, as it is bad when
they balance each other, for when the latter is the case, the rail will run
unsteady, bobbins will not wind well, nor will the full bobbins present a
smooth appearance.

With reference to the self balanced carriage (or rail) this affair
refers to fly frames as built by the Providence Machine Co.; in this case
the carriage (or bobbin rail) being cut into two equal sections, and when
running, one section rises while the other descends, one section thus
balancing the other, in turn making the use of weights unnecessary.
FEach section of the carriage is worked from independent builder racks,
as are placed on opposite sides of the lifter shaft and are worked from
lifter shaft pinions all fast to said lifter shaft. Each section in turn also
requires its own train of gearing for driving the bobbins, from main
shaft to bobbin shaft, technically known as the ‘‘horse head,” one being
placed as usual towards the driving end of the machine, while the other
is placed in the centre of the frame; this second horse head being driven
from an extra gear placed between the gear driving the first horse head.
This gear drives another gear situated on a shaft which extends to the
second horse head, at which place there is another gear meshing with
the horse head gears. ‘This self balancing carriage permits a larger num-
ber of spindles per frame to be used, it will however cause a break in
the front roll, i. e., for a space of several inches no roving can be deliv-
ered. The bottom rolls are similar as in other frames, in one piece, the
only difference being that where said break occurs in the rail, they are
smooth in place of being fluted.

The function of the builder motion is to make all the changes that
occur after one layer of slubbing or roving has been wound, viz: Chang-
ing of the direction of motion of carriage, moving the cone belt a certain
distance, and last, shortening of the traverse of the carriage.

Fig. 215 shows what is known as the ‘‘Hill-builder” and its relation
to therest of the fly frame. Examining said diagram we see two rectangu-
lar plates or jaws A and B, the same being threaded upon a screw C,
supported by a casting made fast to the carriage, and which screw for
one half of its length has the inclination of the thread running opposite
to that on the other half portion of the screw. For this reason, when
said screw is revolved, the plates A and B are moved either towards or
away from each other, according which way screw C revolves, a feature
which in turn when plates are moved toward each other results in short-
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ening the traverse of the carriage, i. e., bobbin rail. Both, the screw and
plates, move up and down with the carriage. The plates (or jaws, as
sometimes called) occupy the position shown in the illustration, and form
a bearing surface for the “tumbling dog” D, as keyed to the upright
(tumbler) shaft E. TFastened to the latter is the horizontal disc F,
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downward from which extend two pins G and H, a finger I being held in
contact with G or H, as the case may be, by the spring J, this arrange-
ment holding one or the other part of the tumbling dog against the plane
surface formed by the plates A and B. The latler move up and down
with the carriage, thus the surface against which one or the other arm
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of the tumbling dog D rests, will at one time be removed entirely from
said arm, which then will slide off the bottom or the top, as the case may
be.. Since said arm then has nothing against which to bear, the pressure
of the spring J will tend to revolve the upright shaft E; its pressure
however not being sufficient to turn shaft E through a half revolution,
for which reason there is placed on the top of said upright shaft a gapped
bevel gear K, which meshes with a solid bevel gear L, fast on the top
cone shaft M. When the builder motion is idle, i. e., shaft E not revolv-
ing, then gear L fits into the gap in the gear K; but when shaft E is
partially revolved by the pressure of the spring J, as previously re-
ferred to, then the teeth in the gapped bevel gear are brought into con-
tact with those in the solid bevel, thereby turning upright shaft E
quickly through half a revolution, being prevented from moving farther
by the pressure of the other arm of the tumbling dog D against plates
A and B, finger I and spring [ acting as a sort of brake to the tumbling
dog, preventing its arms from striking plates with unnecessary force.

On the bottom of shaft £ is a cam which fits into an elliptical slot
in a casting fastened to the rod = (see Fig. 200). In the end of this rod
is formed a swivel joint #, so as to connect the rod » with the moving
shaft I (Fig. 200). When thus the upright shaft E makes its half revo-
lution, previously referred to, the cam presses against one side of the
elliptical slot in the end 'of », in turn thereby moving » either to the
right or to the left, and with it also the shaft [ and the gears thereon.
This will throw one of the strike bevels d or e (Fig. 200) into contact
and the other out of contact with the strike gear ¢. Lay gear f on ac-
count of its width will never be out of gear with the gear g¢. ; ‘

Coming back to Fig. 215 we find near the top of the upright shaft
E, a pinion N, which meshes with a gear O, carried in a movable arm.
On the stud with O is a pinion P, which in turn meshes with a gear Q,
on a second upright shaft R. A small pinion S on this shaft engages
with the cone rack T, as has attached to it the fork for moving the cone
belt (see R? Fig. 200). In this manner the cone belt is moved along the
cones at a certain distance, at the end of the winding of each layer of
slubbing or roving. By changing the rack gear U (see Fig. 215) to a
smaller gear, the rack T is moved a shorter distance, thus causing the
builder to be closed slower; also the belt to be moved along the cones
slower.

The last change previously referred to,i. e., the shortening of the
traverse of the carriage, is accomplished thus: A casting carrying the
two small gears U and V is secured to the frame work of the machine,
and of which U meshes with the cone rack T, whereas V is on the stud
with U, and in turn meshes with gear W, mounted onto the upward
extending shaft from screw C, which for this purpose is square in cross
section and protrudes through a square hole in the gear W. Thisshaft
is consequently free to move up and down through gear W, when the
screw C is carried up and down by the traverse of the carriage. Gears
U, V and W are set in motion by means of the lateral movement of the
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cone rack T, screw C thereby partially revolving on its own axis and
moving the plates A and B a short distance toward each other, with the
result that at the next traverse of the carriage, the tumbling dog will
not have such a long surface upon which to bear, therefore making its
half revolution somewhat sooner. Both plates, A and B, by means of
screw C, are moved towards each other the same distance, for which
reason each layer of slubbing or roving will be wound on the bobbin
somewhat shorter than the preceding ome, in this way giving the char-
acteristic cone shape to the bobbin at both ends.

It might be mentioned that all three changes thus explained occur
simultaneously every time the carriage reaches either its highest or
lowest point of its traverse.

Changing the contact of gear P to one or the other of the three con-
tacts shown, causesythe roving delivered by the front roll to become
either slack or tight, according to the number of teeth in gear 0. The
belt guide, which moves the belt on the cones, is fastened to the rack T,
consequently any movement of the rack simultaneously moves the belt
on the cones.

Bobbins Z (see Fig. 200) are driven by the bevel gears M and L,
and the train of gears H, I and J.

The carrier gear I, as situated between gears H and ], is sustained
in what is known as the horse head and which is centred on the main
shaft B of the frame. The horse head frame is made double, in order to
- provide bearings for the arbors of the gears, it being secured to the
carriage, as extending the whole length of the frame, and which contains
the bobbin driving shafts and gears previously referred to, sustained
in suitable bearings.

The Horse Head.—As previously mentioned, a vertical traverse
for a certain distance in each direction, known as the ‘‘lift,”” is given to
the carriage, and during this traverse the bobbins slide upon their
respective spindles. The extent of this traverse varies, it being from g
to 12 inches in slubbing frames, from 8 to 10 inches in intermediate
frames, from 6 to 8 inches in roving frames, and from 4% to 7 inches in
jack frames. At the same time that the bobbins are traversed yerti-
cally on their respective spindles, they at the same time must be
rotated. It will be at once understood, that on account of the traverse
motion given to the carriage, i.e., its shafts and gears, the latter (and
thus indirectly the bobbins) cannot be driven by means of a stationary
drive, it being done by means of what is known as the ‘‘horse head
drive,” which properly considered is nothing else but a flexible drive
connection between the main shaft of the frame and the bobbin gear,
so that as the carriage rises and falls, it carries the gears composing the
horse head with it, and thus no break in the driving connection takes
place. By consulting Fig. 200, it will be seen that the horse head thus
fastened at one end to the carriage and centred to the main shaft of the
frame at its other end, is caused to swing on its centre, the gear J and
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the carrier I being made to rotate round a part of the circumference of
H. In this way the mnecessary constant driving of the bobbin is
obtained during any position of the carriage in its traverse, and which
is imparted by another train of gears previously explained. In some
frames two carrier or intermediate gears in place of the one described
(I) are used, but the result is the same. Using an additional carrier, as
will be readily understood, requires an additional link connection.

In order to give a clear understanding of the working of a horse
head drive in connection with a fly frame, illustration Fig. 216 is given,
the same representing a portion of the head end of a fly frame, shown
broken out, in order to show a view of this flexible driving mechanism,

B
- ?/33.:\

Fic. 216.

and which at once will explain itself by quoting letters of reference
accompanying the illustration. The same refers to a two carrier
arrangement, explaining at the same time the principle governing a
single carrier arrangement.

A is the main shaft of the fly frame (= B in Fig. 200). B and C in
our illustration Fig. 216 are the two carrier gears of the horse head. D
is the back bobbin, and E the front bobbin shaft gear. F and G are the
links for carrying the carrier gears as transmitting rotation from the
main shaft of the frame to the bobbin shaft driving gears. H shows a
portion of the bobbin, and I that of the flyer.

A 1is the centre or fulcrum for the horse head, D, E and H being the
parts of the frame which receive a traverse motlon i.e., lift of the car-
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riage, links /" and G, and gears B and C being the means for transmit-
ting the rotary motion to them. For the reason that gear B will trans-
mit motion irrespective of position of link ¥, gear C will transmit motion
from gear B to gear D irrespective of the position of the link G.

Considering the working of the horse head drive from a technical
point of view, we will be convinced that a slight change in the bobbin
drive must take place considering the up and down motion of the trav-
erse, for the fact that when gear B, as held in its proper place by means
of the stud in the middle of the link F, travels on the gear fast to the
main shaft, it receives during the rise of the carriage an additional
speed, which is gotten from the link 7 moving on its centre, as well as
the gear B rotating on its own axis.

The gear on main shaft A travels in one direction, and consequently
gear B revolves in the opposite direction. Provided arm F was station-
ary, uniform motion would then be imparted to gear B, but when this
link, caused by the traverse of the carriage, changes to a more vertical
position, the number of teeth required to get it into that position, will
be the excess speed in this instance, as compared to the main speed of
the frame, and which excess speed is in turn transferred to the bobbin
gear. The reverse effect takes place when the carriage descends.

It follows, therefore, that during the ascent of the carriage, the
bobbin will be slightly speeded up, the reverse being the case during
its descent, a feature which in turn will have a tendency to somewhat
stretch or thicken the roving alternately. This variation in speed from
the normal speed, will be more pronounced in the later part of the lift
of the carriage, although there is a certain amount present during the
entire traverse. To overcome this disadvantage of ‘‘back lash,” and
which in turn will result in slight inequalities in the roving, we find in
one make of frames the horse head drive done away with, using in its
place a positive drive between the main and bobbin shafts, through an
angle shaft, twin vertical shafts, and sliding gears, thereby giving an
even tension to the roving at all points of the traverse of the carriage.

Fig. 217 is a section taken between the head end and first sampson
showing spindle and bobbin shaft gearing in connection with the twin
vertical shaft arrangement. ,

FExamining this diagram, we find on a sleeve on the main shaft a
bevel gear, driving another bevel gear on the lower end of the angle
shaft; at the upper end of which there is another bevel gear, driving a
bevel gear fast on the back vertical shaft, and it is from these gears
that the shaft gets its motion. Below this bevel gear, on the vertical
shaft, is seen a regular gear, which in turn meshes with a similar gear
fast on the front vertical shaft, and from which gearing the latter gets
its motion.

These vertical shafts extend from the under side of the roller beam
almost to the floor, having their lower ends pointed and resting in a
foot step, the upper ends resting in bearings secured by bolts to the
under side of the beam of the fly frame. On the vertical shafts are
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sliding gears, adjusted so as to be always in contact with the bobbin
gears, thus giving an even, positive motion to the bobbins. A groove
is cut along the side of the vertical shafts, the inside of the sliding gears
carrying a key fitting into these grooves; these sliding gears thus being

Fic. 217.

capable of traversing either up or down on the shafts, at the same time
imparting motion to them and thusin turn to the bobbin driving shafts.

Tension Gear.—The tension gear has for its object to change the
position of the belt on the cones at each change of the traverse of the
carriage, i. e, as a new layer of slubbing or roving is wound upon the
bobbin. Since the diameter of the bobbins thus increases with every
layer, the speed of the bobbins must be decreased in proportion to its
increase in diameter. It of course has no work to perform until the
first layer has been wound upon the bobbin.
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The tension gear lends itself less readily to mathematical calcula-
tion than any other gear on the fly frame, for the fact that temperature,
humidity, twist and number of turns around the presser finger of the
flyer influence calculations. Fig. 215 shows the position of the tension
gear on the frame. The tension gear must be changed every time the
hank of slubbing or roving is changed, for the fact that if roving of a
finer hank is handled by the frame, the bobbin will less quickly get
filled than when dealing with a coarser hank, for which reason the
excess speed of the bobbin over the flyer must be decreased by a smaller
amount at the end of each layer, said decrease being controlled by the
movement of the cone belt, and the tension gear directly controls the
required distance the belt has to be moved. In order to get as much
slubbing or roving as possible on a bobbin, consistent with good work,
attention should be paid to the action of the presser foot rather than
upon the tension on the roving. As the roving is pulled away from the
front roll, its tension on the presser foot tends to hold the latter close
onto the bobbin. Consequently the more times we wrap the slubbing
or roving around the presser foot, the tighter the bobbin will become,
three coils around the presser foot, as a rule, giving the most satisfactory
results, permitting in this way to wind about as many layers of slubbing
or roving in an inch on the bobbin, as could be laid side by side in an
inch, provided said slubbing or roving were perfectly cylindrical bodies.

TensionRegulating Device.—It is very difficult at times to get just
the proper tension of the cotton on fly frames, on account of the atmos-
pheric changes and also by the extreme change, made by changing one
tooth of the small contact gear P (see Fig. 215). Usually this change is
about one twentieth. This would either cause the cotton to run too
tight or too slack, as the case might be; therefore, either stretching the
cotton and making it run light, or slacken to such an extent as to cause
it to run heavy, which, of course, means to the manufacturer an uneven
weight of cloth, besides smaller productions from his frames:

To overcome this disadvantage as far as practicable, and at the
same time make it handy for the overseer or second hand to make the
required change with the least amount of labor on his part, the Woon-
socket Machine Co. incorporate with their frames a tension regulating
device, the same being shown in perspective in Fig. 218, and which in
connection with diagram Fig. 215 will explain itself at once, since the
reader can trace every gear or shaft between both illustrations, and
when explanation given before in connection with diagram Fig. 215
will apply at the same time to such portions of the builder motion as
shown in connection with Fig. 218.. With this tension device, the
change is all made at the front of the frame, and all that is required to
be done by the person in charge of the frame is to unlock the controlling
wheel, as prominently visible in the upper left hand part of the illustra-
tion, and turn the handle either to the right or left, as the case may
require, which will make a change on intermediate or roving frames of
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one eightieth, and on jack frames a change of one ninety fifth. The
change made is very fine, and the tension of the roving can be controlled
to a nicety. It will be readily seen that the strong points in favor of

Fic. 218.

this device rest more particularly with the finer frames. With this
arrangement, the cone belt always returns to its proper starting point,
so that the tension will be proper when starting on empty bobbins.

The Saco & Pettee Lifting and Reversing Motion, as is characteristic
to their make of frames, consists of a stiff lifting shaft supported by the
bearings close to each lifting pinion; also at every sampson. This shaft
runs the whole length of the frame, and is driven from the
centre of the frame, thereby diminishing the liability to torsion.
The pinions on this shaft are connected with a segment lifting
arm, and a suitably curved extension of this arm supports a carrier
truck which is held near the centre of gravity of the rail; thus overcom-
ing all tendency of binding, either of the connecting arms against the
sides, or of the bolsters and spindles. The object of this is to have the
lift nearly under the centre of the load, i. e., the carriage, thus having a
steady and easy movement of the rail. This lifting arrangement is
shown in Fig. 219, showing also weights and method of driving the bob-
bins and spindles in this make of fly frames. From this illustration it will
be seen that the main shaft of the machine is supported by bearings
placed very close to the gears. It will be readily understood that when
the lifting shaft is rotated in one or the other direction, the segment
lifting arm, which has its teeth in engagement with the pinions as fast
to the lifting shaft, will be either raised or lowered, according to which
way the shaft is turning. The chain, as seen in the illustration, is fas-
tened at one end to a pulley as fast on the lifting shaft, while its other end
is secured to the weight, said chain being held in proper place by means
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of two guide pulleys. The purpose of these weights is to balance, and
thereby assist the carriage in its traverse; three or more according to
length of frame, placed near the sampsouns, being used for this purpose.

Stop Motions.—Fly frames, the same as combing, drawing, etc.,
machinery are provided with stop motions in order to facilitate the
work to the operator, the same being provided for various purposes, viz:
To stop machine when the bobbins have reached the required size;
ot when for some reason the carriage should move too far up or too far
down; again to prevent the ends from breaking down in front should
the cone belt break, etc.

A stop motion for stopping the frame when bobbins become full
has been shown in its perspective view in connection with Fig. 218, at
the right hand side of said illustration, the same being fastened to the
cone rack with set screws. As the bobbins become full, the cone rack
moves along and comes in contact with a lever, which is kept in position
by a weight (not shown in this illustration). ‘This lever is fastened on
an upright rod, and at its upper end has an eye (see top of illustration)
through which the shipper rod projects. On the latter is shown an egg
shaped collar, which is capable of being adjusted along the shipper rod
by means of a set screw. When the knock-off motion, on the rack, comes
under the lever (of which only an end is shown) it swings the eye of the
upright rod, previously referred to, slowly towards the collar, also
previously mentioned, and in turn moves the shipper rod until the belt
is on the loose pulley of the machine.

In order to give a detail description of this stop motion, diagrams
Figs. 220 and 221 are given. With reference to Fig. 220, A is the lever
shown also at the right hand side in Fig. 218, the same being fulcrumed
at B to the frame of the machine. One arm of this lever extends up-
ward, and by means of its eye C, formed in the end, engages with the
egg shaped collar D, as movably secured to the shipper rod E. Pivoted
to the lower end of lever A we find a flat rod F, the end of which is
formed at G with a notch. H is the weight and I the cone rack. The
illustration shows the device in normal position, i. e., while the frame is
running the notch G engages with casting J, thereby holding the weighted
lever A in position shown. Attached to the cone rack I, is an adjustable
casting K.

The operation of the motion is thus: During the building of the bob-
bins, the cone rack moves gradually in the direction shown by the arrow
L, consequently the curved projection M, on the casting K, gradually
approaches the curved part of the rod F, and finally raises the rod, thus
disengaging the notch G from the casting J, and in turn releases the
lever A, which then by means of weight H swings around its fulcrum B,
thereby moving the belt shipper rod E (on account of collar D) to the
left, in turn transferring the driving belt from the fast to the loose pulley.

The stop motion as thus far explained, at the same time actuates
the mechanism shown in detail in Fig. 221, and which represents a top
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view of the gearing which connects the tumbling dog shaft with the cone
rack. Letters of reference accompanying the illustration indicate: A
is the pinion on the tumbling dog shaft, and B and C are gears on one
stud with each other, being carried on the arm D, which may swing
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Fie. 220.

around the tumbling dog shaft. Gear C meshes with gear E, whicli, to-
gether with gear F, is on one upright shaft. The teeth of gear F mesh
with those in the cone rack. Spring L, as is attached to the frame of

Fic. 221.

the machine and to the arm D, holds gear C in mesh with gear E. Stud
H, as attached to the frame of the machine, has pivoted to it a bell crank
lever I, the long arm of which in turn is connected by the connecting rod
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J, a part of which is shown in our illustration, to the weighted lever (A
in Fig. 220) of the device. The $hort arm of bell crank lever I rests
against a pin K fastened to the arm D.

When the stop miotion is actuated, as previously mentioned, the
connecting rod J is moved to the right, and thus the arm D turned about
the tumbling dog shaft by the pressure of the short arm of bell crank
lever I upon.the pin K, in tura moving the gear C out of mesh with gear
I, thus stretching spring L. The purpose of motions described is to free
the upright shaft which carries gears E and F, in turn pérmitting by
means of a hand wheel on top of the upright shaft to move the cone rack
back to its starting position.

Another stop motion, provided for another purpose to the machine,
is shown in Fig. 222. The same has for its object to prevent accident to
the machine. Should the reverse motion fail to work, the rail would
travel beyond its limit, which in turn would allow projections B and E

on the lifting rack to come in contact with fingers C or D, as are secured
to rod A, which would cause the latter to move upward and come in con-
tact with and lift the knock-off latch by means of projection F, thereby
stopping the frame and prevent break-downs.

Fig. 223 shows the Erskine’s cone stop motion, which has for its
object to prevent the ends breaking down in the front provided the cone
belt breaks. The motion consists of a chain and rod, which passes over
pulleys A and B, and in turn connects the bottom cone and its cone frame
with the knock-off latch. An auxiliary cone belt hangs loosely over the
pair of cones and is carried along by and with the regular cone belt
shipper. )

If for one reason or other the cone belt breaks, the auxiliary
belt, as is continually hanging loosely near it, then allows the cone
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frame to drop sufficiently to lift the knock-off latch, which in turn throws
the driving belt of the machine onto its pulley, at the same time keeping
the cones in motion until the machine is stopped.

oy =

SHIPPER ROD.

* ROLLER BEAM. .

-

CONE BELT

AUXILIARY CONE BELT.
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d

Fig. 223.

Hank Clock.—The foot end of the front drawing roll carries a worm
for the purpose of driving through suitable gearing connection the hands
of the hank clock, which in turn registers the hanks that are being
turned off by the fly frame. The dial of a hank clock resembles the dial
of a regular clock, only that in place of hours and minutes as on the regu-
lar clock, the hank clock is divided into spaces for measuring off 1 to 100
hanks, and fractions thereof. The dial of the hank clock is first divided
into ten equal parts and which are indicated respectively by 10, 20, etc.,
i. e., multiples of 10 up to 100. Each of these divisions is then sub-
divided into halves, giving us in turn multiples of 5 up to 100 for the
dial. Fach-of the latter divisions is then again sub-divided (less prom-
inently marked on the dial so as to simplify reading off) in five parts,
thus dividing the dial of the hank clock into 100 equal distanced parts.
The hands in front of the dial are similar to the bands found on a regular
clock, i. e, a short and long hand. The short hand is known as the hank
hand and travels for every hank turned off by the machine, to which the
clock is fastened, a distance between two of the points marked off on the
dial of the clock. The large hand of the clock travels completely round
the dial for every hank produced by the front roll of the fly frame. As
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will be readily understood these clocks are a fixture to the machine,
hence no special reference necessary. They are provided to indicate
the amount of work turned off by the operator, hence clocks and the
parts that belong to them, must be so constructed as to prevent any
possible tampering with them.

Doffing.—This in connection with fly frames refers to the process
of removing the filled bobbins and placing empty ones in their place on
the spindles. Before this is done evervthing should be put in readiness
that can be done so as to lessen the time required to doff, which actually
is a dead loss of production to the mill. By this we mean, get the empty
boxes ready as required for holding the filled bobbins, also place empty
bobbins between the spindles on the carriage so as to have them handy
when needed afterwards. Provided persons are employed specially to
help the regular tender of the frame, see that they are at the machine
before the latter is stopped for doffing. The procedure is best explained
in connection with diagram Fig. 224. The handle A (and which corre-

sponds to the handle shown in Fig. 223) is placed
at the top of upright shaft B, said shaft carrying at
its bottom a bevel gear, which in turn meshes with
another bevel C, fast upon a short horizontal shaft
D, which also carries a disc provided with a pin E,
around which is a slotin the connecting rod F. The
latter has hung to it, at its lower end, a casting G,
as in turn is loosely hung upon the lifter shaft beneath
an extended part of the bottom cone shaft. By this
arrangement it will be seen that by turning the
handle A, the connecting rod F, and consequently the
casting G, is raised and pushes up under the bottom
cone shaft, in turn raising the latter, thereby slack-
ening the cone belt. This will throw the train of
P gearing as driven from the bottom cone shaft (and
which gives the bobbins their excess speed over the
flyers) out of action, and when in turn starting the
machine, the bobbins will then revolve at the same
speed as the flyer and consequently no roving wound
on the former, in turn producing a surplus slubbing
ot roving as delivered by the front roll and not taken
up by the bobbin, and which later on is used for
G starting the next set of empty bobbins.

Fie. 224. After the required amount of surplus slubbing
or roving is delivered, the operator stops the machine, turning then by
means of hand wheel, shown on top of illustration Fig. 218, the cone
rack back to its original position with the belt at the end of the cone.
Handle A as seen in Fig. 224 is then turned back by the operator, in turn
permitting the bottom cone and its frame to be lowered to its normal
position, after which the lever A, which operates the shipper rod E, in
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Fig. 220 (see also Fig. 218 for it), is then pushed back to allow the catch
G in the rod F to engage with the casting J, and when the machine is
ready to be started after the full bobbins have been removed and
empty ones taken their place.

The removing of the full bobbins and the threading of the delivered
surplus of roving (previously referred to) onto the empty bobbins is
done thus: The fly frame is adjusted by the operator to have its flyers
parallel with the front roll. In order to permit easy access to the back
row of flyers and bobbins, the front row of flyers is then removed by the
operator and placed by him upon the top roll stand, the slubbing or
roving being broken at the point where it leaves the flyer eye. The oper-
ator, starting at one end of the frame, then takes off a fuil bobbin from
the front row, and places an empty one in its place on the spindle. He
then raises the corresponding back flyer from its spindle, removes the
full bobbin and replaces it by an empty one, after which he puts the back
flyer again into its place on the spindle. He follows up this method of
procedure until all the bobbins (front and back row) have been doffed,
after which the ends for the back row of bobbins are pieced up thus:
The end of slubbing or roving as protruding from the flyer eye is wound
around the bobbin, the latter is raised a little to allow the slubbing or
roving to overlap, and the winding is continued until all the slack is
taken up. After the back row has been pieced up, the front flyers are
put on their spindles and the ends pieced the same as explained with the
back row, after which the machine will be ready for starting. Some-
times when flyers stick tightly to the spindles they have to be knocked
off, which, if necessary, should be done with a piece of brass, or some
softer metal that will not damage the flyers. It may here be stated that
the carriage must not be at the bottom of its traverse when stopping the
frame for doffing, the flyer at this point delivering at the top cone of
the bobbins, the slubbing or roving therefore offering no resistance for
breaking it when the flyer is taken off of the spindle, but instead of
breaking would unravel it, for which reason the frame should be left
running until the carriage is traversed about a quarter or a third of its
entire distance, and then the machine stopped, when the flyers can then
be removed, and the roving consequently be broken, without causing
any damage to the bobbin. It is customary, except when dealing with
very coarse hanks, to oil the spindles during each doffing.

NOTES.

Worn Rolls.—The replacing of worn drawing rolls with new ones
is a most important affair for the overseer, a usual system observed
being to allow the replacement of so many rolls per hundred spindles in
a given time, the number depending upon the condition of the fly
frames in the mill, the care given them, the kind of cotton and counts
of hank handled; for the reason that a coarse grade of cotton and natu-
rally a low hank will wear out the rolls quicker than a high or fine hank,
again that new fly frames will be less hard on their rolls than old or run
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down machines. The guides should be set so as to traverse the sliver
or the roving as close to the ends of the rolls as possible. By thus prop-
erly adjusting the guides, rollers can be used much longer than if not
using all their surface available. All rollers in the room should be at
least once a month examined by the overseer or his assistant and any
defective ones replaced by newly covered ones. Considering spinning
medium counts of yarns, an average of 3 new rolls per week for each
slubber and intermediate frame, and 4 for each roving frame is a fair
allowance.

Bad and Uneven Roving.—Carelessness, of course, in many instan-
ces is responsible for faulty rovings. Uneven laps from the scutcher
and as fed to the card will transmit this inequality to all future processes
in cotton spinning, so will also bad carding and “'single” in the drawing
frame lead to inequalities, which the fly frame never can completely
eradicate. If the top rolls are not regularly oiled or a sticky oil is used
for this purpose, this may cause the rotation of the rolls to become mo-
mentarily arrested, in turn stretching the slubbing or the roving and
producing a thin place in the delivered strand. Similar trouble will re-
sult if one or the other tooth from a geat in the drawing roll drive gets
broken out, and is not noticed, or neglected to be noticed, and then
when the blank space comes around the middle or back roller will mo-
mentarily stop while the others go on. If dealing with fly frames where
shell rollers are used, it may happen that the tender of the machine puts
two of an unequal size on the same arbor, and when on account of the
larger part of the weight evidently being on the ends, the draft of the
slubbing or roving during its traverse over the heavily and lightly
weighted parts is affected.

Bad work, besides shortening the life of the rolls considerably, will
also occur provided top and bottom rolls are not in line with each other.
Always be careful when replacing any worn out gears, that the right
gear is substituted, for if a slightly different size gear thus used, it may
be the cause of throwing the distribution of the drafts wrong, and be the
means of trouble and annoyance to the overseer. If for one reason or
the other, roller weights are taken off, be sure to replace them in their
proper place, since if they are put back in wrong places, for example the
heavy ones on the rolls where the light ones were, and vice versa, it will
cause trouble in the roving.

Be careful not to use an excessive draft on fly frames, for it will
cause uneven roving, however at the same time remember that too little
draft on a fly frame will result in hard ends or undrawn roving. Roller
laps increase or reduce the draft, and consequently slightly alter the
hank. Be careful that the flyer has dropped in its slot properly before
the machine is started. See that the clearers, especially if dealing with
frames set for handling long staple cotton, are picked sufficiently often,
otherwise this clearer waste will occasionally be licked up by or drop
into the slubbing or roving, in turn making a heavy slub, which in turn,
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as a rule, will break at the back of the mule or ring frame and thus be
the cause of waste in material, loss of time, and annoyance to the spin-
ner; again should it pass there, a long thick place is the result in the
yarn, and in turn (except the thread breaks in the loom) in the woven
cloth.

When roving is cut (thin places) at regular intervals and such
places are about 34 inches apart, a bad lap on the top roller (circum-
ference of said roller about 33”) in most cases is at the bottom of the
trouble, again if such thin places are about 12 inches apart, a bad middle
roller very likely is at the bottom of the trouble.

Long and Bad Piecings are a Distinet Evil—For this reason when
putting bobbins in the creel, or making piecings at the front, make them
short and not too hard, for if they are made long it will cause the roving
to be too thick at this place; whereas hard piecings will not draw when in
turn passing between the drawing rolls, resulting in a lump which at the
next process will cause trouble. Wet piecings will also cause trouble,
they having their origin in that when an end breaks, the operator in
piecing it up frequently wets and slightly twists the end (the same as
you would thread a needle) in order to more readily thread said piecing
through the eye of the flyer. This wet and twisted end should be broken
off by the operator before piecing up, for when this is not done, remem-
ber that this wet piecing will not draw in the next process. Never twist
the end for threading through the flyer eye more than absolutely neces-
sary, for the fact that even if the wet end is broken off, the thus heavy
twisted roving end will frequently fail to draw properly.

Mending Broken Ends.-—When for one cause or the other, possibly
on account of a bobbin being under the bobbin rail of the carriage, the
cone belt breaking, teeth in draft gear worn out or breaking, draft gear
slipping, or collars not fast on spindle rails, etc., an end breaks between
the front drawing roll and the bobbin, it generally winds itself more or
less around the boss of the flyer, and when in turn the machine has to be
stopped for piecing it. The operator then unrolls about 2% feet of slub-,
bing or roving from the bobbin, and after slightly twisting it, winds it
round the presser foot as many times as before, then up the leg of the
presser, through the eye in the boss of the flyer, twisting, i. e., piecing it
then on to the other end as projecting through the front rolls, and when
after adjusting the bobbin s6 as to leave as little slack as possible, if any,
he in turn then starts the machine. To see if proper tension is in the
roving, while the frame is running, get your eve on a level with the flyer,
and look from the boss of the flyer to the front roll, thus readily noticing
slack roving. Slubbing or roving only slightly slack will run all right
for a short time, when it will curl around the boss of the flyer, and then
run smooth, if however too slack it will then break.

Empty and Full Bobbins.—The use of the proper size bobbin for a
fly frame is a most important item, for only in that way quality and
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production of work can be obtained. Provided different makes of fly
frames are met with in one mill, bobbins will get mixed except proper
care is exercised to keep them separate, and with two sizes of bobbins
on one frame it is next to impossible to keep the tension right, for the
fact that if the operator tightens the tension on account of the slack
running end, he thereby will strain the roving on all the other spindles
of the frame. All bobbins should be wired, and in a mill running on low
hank work and where they are handled frequently, bobbins with a metal
base are the ones to use, for although more expensive at first cost, they,
on account of lasting longer than common wooden hobbins, will be the
cheaper ones in the end.

Bad bobbins with reference to full bobbins are such as contain
“single” or ‘‘double,” or such as are soft in consequence of the slubbing
or roving having been broken down too long before noticed. By un-
winding these bad places in the waste, except if dealing with too bad a
case, such bobbins then can be used in the creel of the next process
machines. Oil or dirt from the machine dropping on slubbing, roving,
or bobbins, will also result in spoiled bobbins. Running over and under
of the roving on the bobbins may now and then occur, and if such is-the
case see that all the gears from builder to carriage, as well as the twin
gears and their clutch gear, are not badly worn in the teeth or slack
in the studs, also see that these gears are geared sufficiently deep.
Improper taper given to the bobbins by the builder motion mayin turn
result in tangled bobbins, for if the taper is too steep, with rough treat-
ment some of the strands will slip off.

On frames using the Hill builder, the spring may be out of order, or
more frequently the end of the sliding jaws worn down, so that the mo-
tion does not change at the proper moment. If this is the case, file the
arms and put on a steel plate having a square end. If the bevel gears
on the top cone shaft or those on the upright shaft are worn to such an
extent that the teeth fail to engage, a temporary remedy is to raise the
upright shaft and put a cent piece in the step. If the large or skip gear
is worn, and two or three teeth are only affected, change it to a reverse
frame, in this manner bringing the teeth on the opposite side of the skip,
and consequently those which are not worn, into use. '

In connection with a ratchet gear builder motion, the triggers may
have become worn at the corners, a feature which will cause the motion
to change at irregular times, resulting in turn'in a bad taper. When
setting this motion, its tooth lever must be level when the carriage is
in the centre of its traverse. Sometimes bobbins run off owing to the
frame being stopped just at the change, or possibly owing to the winding
being very slack.

1f the coils on the bobbin are laid too widely apart, the speed of
the top rail or lifter must be reduced in proportion, the rate of delivery
and the winding on of the roving remaining the same. In some instances
a less teeth strike wheel may suffice, whereas in other cases a wheel
belonging to the short lifter shaft train of wheels has to be changed.



FLY FRAMES. 267

Flyers must be kept smooth at all points where cotton comes in
contact with any part of them, they must fit perfectly on the top of the
spindles, and the wires kept in good condition to prevent hammering
down in position by the operator, which in turn will roughen them at
their top. Soft bobbins and a weak roving may have their origin in a
stiff flyer leg, which will not properly submit to the centripetal force pro-
duced by the revolution of the flyer.

Empty as well as full bobbins should be kept in boxes or baskets
and not lying around on the floor. Keep one process of fly frames as
close up to the preceding one as possible, also the last process in the same
way to the spinning room, for the reason that old roving sizes somewhat
different from new. When bobbins are returned from the creel of fly
frames, or from the spinning room, they are then not always entirely
empty of all the roving, which then is either cut off, or more properly,
pulled or twisted off the bobbins.

There is always some difficulty met with in re-setting the builder
motion at the completion of a set, for which reason it is customary to
allow the first layer to be an incomplete one, and therefore a portion of
the slubbing or roving, as wound in the second lift, after commencing,
is laid upon the bare bobbin, requiring in turn the bobbins to revolve
(whilst winding on the bare portion) at the speed most adapted for its
diameter, or otherwise the winding on the bare portion could not be
satisfactorily accomplished, because the rollers would deliver the slub-
bing or roving at a quicker rate than that at which the winding pro-
ceeds. While some overseers do not consider the affair worth while of
attention, others in order to minimise the defect, set the cone strap
before starting, in order that during the second lift the winding tension
is the lowest practicable when the winding is proceeding on the bare
portion of the bobbin.

‘ Speeds of Spindles for the various standard sizes of American built
fly frames are given in the table following, however it sometimes may
be found advisable to slightly vary this speed to suit a certain grade of
cotton, condition of machine, or hank under operation, in turn running
the machine somewhat slower or faster, as the case may be. Old fly
frames, or such as running on coarse work, or where a low grade of cotton
is used, are run slow as compared to new frames, fine work and when a
good quality of cotton is used, and when such frames then can be run
at a higher speed as compared to former conditions.

Do not overspeed your frame, since there is a limit to the speed of
every machine, beyond which it is not advisable to go on account of
excessive speed being the means for developing defects, again unneces-
sary wear and tear to the machine will result, ends will break down
more frequently, and we must remember in connection with the latter
item, that the frame has to remain stopped for piecing up, even if only
one end breaks, hence loss in production.
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Revolutions of Spindle and Pulley per Minute.
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Spindles per Roll.—When calculating as to number of spmdles
wanted per frame, remember that this number must be exactly divis-
ible by the number of spindles per roll in the frame in question for
which reason we herewith quote the number of spindles fly frames
given in the table before contain, viz:

Howard & Bullough Frame—Slubber’s = 4 spindles per roll.

Woonsocket Frame.—

Intermediate’s 10X 5and 9 X 44 = 6 spindles
per roll. :

Intermediate’s 83X 4 and 8X 3% = 8 spindles
per roll.

Roving’s = 8 spindles per roll.

Jack’s = 8 spindles per roll.

Slubber’s =4 spindles per roll.

Intermediate’s 10X 5and 93X 4% = 6 spindles
per roll.

Intermediate 8 X 4 = 8 spindles per roll.

Roving’s = 8 spindles per roll.

Jack’s = 8 spindles per roll.



Saco & Pettee Frame —

Providence Frame.—

Lowell Frame.

Weight of

Slubber’s
Intermediate’s

Roving's

Jack's
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Slubber’s = 4 spindles per roll.

Intermediate’s 10X 5and 9 X 4% = 4 spindles
per roll.

Intermediate 84 = 8 spindles per roll.

Roving’s = 8 spindles per roll.

Jack’s = 8 spindles per roll.

Slubber’s = 4 spindles per roll.

Intermediate’s 10X5, 9X4% and 8X4 =6
spindles per roll.

Intermediate 8 X 34 = 8 spindles per roll.

Roving’s = 8 spindles per roll.

Jack’s = 8 spindles per roll.

Slubber’s = 4 spindles per roll.
Intermiediate’s = 6 spindles per roll.
Roving’s = 8 spindles per roll.

Jack’s 6 X 3and 5X 234 = 8 spindles per roll.
Jack’s 45X 2% = 12 spindles per roll.

Cotton on Bobbin, Expressed in Ounces.
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12 X6 | 44 |, 46 44 44 44
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10 X5 24 27 26 24 24
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8 X4 14 15 14
| 8 X 3% 12 14 13 12
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Management of Bobbins on Creel.—Never have the bobbins on the
creel of one size, but have them of two or more different sizes, so that
the tender will not have to fill the creel with new bobbins all at one time.
A good plan is to run the bobbins in two sections, i. e., have one half of
them about half full while the other half of the bobbins in the creel are
either completely full or about empty. When in this case meeting with
some extra large bobbins and which are not running out with the rest,
they may be taken out of the creel before they have become empty, in
order to equalize its set in creel. These short pieces of bobbins, in turn
are then used up at the end of the creel, and where they are more con-
veniently under the eye of the tender of the machine. Following up the
procedure thus referred to, will be the means of preventing chances of
making singles. In place of dividing the running out of the bobbins into
two sets, the same can be split up into three or four sets or sections if so
desired. About 3 rows of full bobbins are kept in reserve on the top
board of the creel, so as to be handy for the tender and at the same
time prevent frames from running short of slubbing or roving. See that
full bobbins, when in the creel, do not touch each other, since friction
thus created would prevent the ready unwinding of the bobbins. To
prevent too hard twisted bobbins (provided such are met with) from
over-running, retard rotation of the skewers by inserting under their
feet some cotton, again if meeting with bobbins containing insufficient
twist and in consequence of which they continually break, insert skewers
having a sharp point, so as to lessen friction.

Clean Machines Regularly.—Only in this way, may quantity and
quality of work be produced. Brush off the creel twice a day, and pick
flyers on medium work at every doffing, and oftener in connection with
fine work; never fan them off, since this causes bunches to catch with
the work. Clean gearing of head end of machine twice a week, and spin-
dles and bobbin gears, etc., once a month.

Keep head of flyer clean, also slot in top of spindle, in order to pro-
vide a perfect fit for the pin in the slot. Never permit hammering down
of flyers in order to bring them in proper position on their spindles, for
the reason that this will produce rough places, which in turn will catch
lint and consequently strain the roving. Broken or worn pins must be
promptly replaced by new ones, i. e., perfectly fitting pins, since other-
wise the flyer will be loose on its spindle. Rolls and clearers must be
also kept clean, or coarse threads or lumpy yarn will be the result. The
steel rolls should be scoured at least once a month or oftener if possible.

Gears.—Previously to starting any fly frame, after gears have been
changed to suit a certain hank, examine carefully that none of them will
slip, after which start the machine slowly. Draft and twist gears gen-
erally are alike in every frame of one make, provided hank fed and de-
livered corresponds, whereas lay and more particularly tension gears,
vary with individual frames, and when the proper size of the gear has to
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be decided upon by practical experience on the part of the overseer or
his second hand, and when in many instances, even if dealing with one
kind of hank and one make of machinery, a difference of from one to
three teeth may be necessary.

Oiling.—In large corporations this is in the hand of a mechanic spe-
cially hired for this work, whereas in smaller concerns it has to be done
by the section hand or assistant to the overseer, and never should be
left in the hands of the operator of the frame.

The front rolls, as well as any rolls or gears run at about a similar
speed, both cones, the horse head, the jack shaft, the carriage slides, as
well as particular parts of the differential motion and all bearings around
it, should be oiled daily. The frame tenders, on Saturday before leaving
work, should unhang the weights on front rollers, take off the shells and
wipe the arbors dry, oiling them as well as the middle and back rollers
carefully Monday morning before starting. Thus the oiling of the rollers
cannot be neglected, neither will they run dry, and in turn be the cause
of cut and uneven roving. It now and then may occur, from the lack
of oil on previous occasions, that saddles and stirrups have worn to an
exact fit, and if then the rollers get the least bit out of alignment, they
will bind and momentarily stop, and in turn also be the cause of cut
roving.

The screws in such differential motions whose construction will per-
mit it, should be taken out and oil applied, and once a month the differ-
ential motion itself slipped apart and cleaned and oiled, using tallow in
connection with the internal gears of the differential, provided they are
run at high speed. All other revolving parts of the machine should be
oiled weekly or oftener. The spindle feet should be oiled at least once a
month.

An improved self oiling step is used in connection with the Woon-
socket fly frames, which step contains a reservoir for oil, the latter
requiring refilling but twice a year. By holes drilled through partitions
between reservoir and bearing, oil enters bottom of bearing, and is
siphoned back into the reservoir through the top; hence the chief loss
of oil is only by evaporation. Owing to the quantity of oil thus able to
keep constantly in bearing and reservoir, the bottom of spindle is never
without a cushion, which guarantees a steady running spindle. A large
plug in back of the reservoir admits of its being cleaned out should the
oil become thick from long usage, and at the same time allows the spindle
gear to lift out of connection with the spindle shaft gear, allowing the
spindle to stop should any foreign matter clog up the bolster, or in case
the same should become dry for want of oil. A hook is also applied,
and which prevents unstepping of spindle in doffing, also damage to
casings. Fig. 225 shows this self oiling spindle and the adjoining parts
of the frame in its section, diagram A showing the spindle as it appears
when running, and diagram B representing the spindle raised as it
should be when filling reservoir with oil.
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Spindles are oiled twice or three times a day (very little oiling will
do) at the places where borne in the collars, it being usually done after
each doffing, except if dealing with very coarse or very fine hanks, and
when doffing occurs either too often or not often enough during the day.
FEach spindle on a frame must get its proper attention, hot spindles, if
there are any, being taken out and oiled each doffing, since they will

Frc. 225.
heat.the shellac on the bobbin and cause it to melt, in turn making the
slubbing and roving adhere to the bobbin, ruining the latter, besides
being the means of waste in material.

If the ends, as coming from the front roller, suddenly slack down and
tangle at the flyer, either the cone belt is broken, or a gear slipped. Pro-
vided this trouble is not too pronounced,i. e., the ends do not tangle
badly, the slipping of the cone belt may be at the bottom of the trouble,
or the slipping of a set screw may be the cause. If the trouble occurs
continually at a certain point in the lift of the carriage, then this is a
sign that a motion somewhere is binding and in turn causes the cone
belt to slip. The chief cause for such trouble, in most instances, will be
found in careless oiling of the frame, or not properly keeping all its vital
parts cleaned, since it takes only a short time for oil-holes to get choked
with lint, and the oil as applied to it consequently wasted.

Be careful that no oil gets on the slubbing or roving when oiling the
rollers, also that no oily lint, as accumulates around the spindle at the
top of the bobbin, is carelessly thrown in the box with good slubbing or
roving, for it will stain the good waste; hence remove this oily waste
before doffing, especially when dealing with roving intended for fine
yarns and fabrics, and where a thus stained (black) thread, if not
detected and taken out, may be the cause of making the piece of cloth
“second.” In connection with roving intended for cheap yarns and
fabrics, i. e., low hanks of roving, this trouble will be of less consequence,
since in this instance doffing is done too frequently to permit the accu-
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mulation of waste. Be careful not to use dark color crayons for marking
roving, since places thus marked will show in the yarn, and if not
removed, in the cloth.

The horse power required to drive fly frames varies somewhat with
reference to build, as well as size of machine under consideration, a fair
average estimate being: 'Slubbers about 50 spindles per h. p., Inter-
mediates about 60 spindles per h. p., Roving frames about 75 spindles
per h. p. and Jack frames about 100 spindles per h. p.

In some instances it may happen that for one reason or the other,
we may have to run white and colored stock on one machine. Since
colored stock, as a rule, has not the same elasticity as cotton spun in its
natural state, if running both on same machine, proper care must be
exercised in regulating the proper tension for each, and for which reason
it may be found advantageous to give the colored ends a. coil less or more
on the presser, in order to help to regulate the tension. Whenever pos-
sible keep colored work as much as possible away from frames running
on white work on account of flyings and waste getting mixed.

The number of spindles on slubbers vary between 36 and 104, 72
being a usual number-of spindles used. The number of spindles on inter-
mediates vary from 48 to 144, 120 being a usual number of spindles
used. The number of spindles on roving frames vary between 64 and
168, 140 being a usual number of spindles used. The number of spindles
on jack frames vary from 8o to 208, 200 being a usual number of spindles
used. Numbers given, do not indicate the extreme amount of variation
in the number of spindles which may be used, indicating however the
limit of spindles within which it is well to keep.

CALCULATIONS.

The Grading of Slubbing and Roving.—The weight of the cotton,
when leaving the scutcher is expressed in ounces per yard or in pounds
per lap, when leaving the carding engine, comber or drawing frame in
the form of a sliver it is expressed in grains per yard, whereas upon leav-
ing the slubber and roving frames and where it is wound on bobbins,
it somewhat resembles yarn, hence is calculated in the same manner as
yarn, i. e., at so many hanks per pound.

A hank equals 840 yards, and the ‘“‘size’”’ or “count” given to slub-
bing or roving is the number of hanks that a certain slubbing or roving
under consideration would require to make one pound or 7000 grains in
weight. Consequently 2 hank roving means that 2 X 840 yards of
roving, i. e., 1680 yards of it, will weigh one pound; 3 hank roving means
that 3 X 840 = 2520 yards of it will weigh one pound, etc. Fractions
of hanks, to weigh one pound, are also used, and for which reason o.55
hank slubbing means that 0.55 X 840, i. e., 462 yards of it will weigh one
pound; 3.50 or 3.5 hank roving means that 3.5 X 840 = 2940 yards of
it will weigh one pound, etc. These fractions, as will be readily under-
stood, are less prominently used the finer in count the roving we deal
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with, whereas in connection with slubbing they are the most extensively
used grading, running in very coarse slubbing as low as o.2 hank, the
unit, i.e., 1 hank, referring to a somewhat fine slubbing, intended for
higher counts of yarn. When the roving is finally spun into yarn, the
same method of grading is used, i. e., the number of hanks (840 yds.)
necessary to weigh one pound; however yarn is not referred to as hank,
but as number. Both terms mean the same, it being only custom that
dictates the use of the word “hank’” for slubbing and roving, and the
word “‘number” for yarn. Having thus given a definition of the hank,
i.e., the grading as to counts or numbers of slubbing or roving, it now
remains to explain the methods in use to determine the hank of any par-
ticular slubbing or roving under consideration,

It will be readily understood that it would not only be inconvenient
to weigh up a whole pound of slubbing or roving and measure it, but
that at the same time an immense amount of waste to a mill would be
the result. It certainly would be more convenient to measure one hank
(840 yards) of the slubbing or roving under consideration and weigh it,
and ascertain its hanks by calculation; i. e, if it weighs one pound, it
naturally would be one hank slubbing or roving; but again if it weighs
only % pound, it would be 2 hank roving, because it would require 2 hanks
to weigh a pound. For the same reason if said hank weighs ; of a
pound it would be ten hank roving, if weighing % of a pound it
would be 16 hank roving, etc., etc. By these calculations it will be
seen at once that we canobtain the hank of a given slubbing or roving by
dividing its weight of 840 yards, expressed in pounds, into 1 (one pound).

Other examples: 840 yards of aslubbing weigh 51bs., what hankitis?

1 + 5 = 0.2 hank slubbing. Ans.

840 yards of roving weigh £ Ib., what hank is it?

I + % = 1% (1.33) hank. Ans,

There are 7000 grains to a pound, consequently the same result as
to its hank will be obtained if d1v1d1ng the weight of 840 yards of slub-
bxng or roving expressed in grains into 7000, a feature proven by solving
previously given six examples in this manner.

1 Ib. = 7000 grains and 7000 + 7000 = 1 Thank.
3+ 1b. = 3500 ‘: . 7000 % 3500 = 2 “
felb. = 700 . 7000 — 700 = 10 .
Tslb. = 437% 7000 +  437.5 = 16

5 Ibs. = 35000 ¢ ‘“ 7000 + 35000 = 0.2 “
$1b. = 5250 ¢ * 7000 + 5250 = 1.33 *

Weighing slubbing or roving thus by grains in order to get the hank,
will at once tell us that on account of the fineness of the grain as a weight,
it would be useless waste of material to measure off for this purpose 840
yards of material, and when a convenient fraction of a hank only meas-
ured off will suffice. Thus in practice we measure off either
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120 yards = 1th of a hank, and multiply result by 7, or
60 (X3 — thh 133 113 (%% , ‘¢ (X3 13 X3 14’ OI‘
24 €< — élgth 6¢ ¢ ¢ R 13 3 (g 4 35’ OI'
I2 (X3 —_ T7].70At1_1 € (4 3 s [y 1 X ” X3 70

We will now work out these four measures in connection with one
example and quote rules which may be applied in place of calculations
if so desired.
(1) 120 yards roving weigh 8o grains, find its hank?
80 X 7 = 560 and 7000 + 560 = 12.5 hank. Ans.

or use rule: Divide 1000 by the weight in grains of r20 yards.
1000 -+ 80 = 12.5 hank. Ans.

(2) 60 yards roving weigh 40 grains, find its hank?
40 X 14 = 560 and 7000 -+ 560 = 12.5 hank. Ans.

or use rule: Divide 500 by the weight in grains of 60 yards.
500 + 40 = 12.5 hank. Ans.

(3) 24 yards of roving weigh 16 grains, find its hank?
16 X 35 = 560 and 7000 -+ 560 = 12.5 hank. Ans.

or use rule: Divide 200 by the weight in grains of 24 yards.
200 + 16 = 12.5. Ans.

(4) 12 yards of roving weigh 8 grains, find its hank?
8 X 70 = 560 and 7000 + 560 = 12.5 hank. Ans.

or use rule: Divide 100 by the weight in grains of 12 yards.
100 + 8 = 12.5 hank. Ans.

As will be seen, rules quoted produce the same result; which to use
being at the option of the carder, keeping in mind that if using 120 yards
it will bring him nearer to the actual hank, a better average, than if
using 12 yards only; however 120 yards of slubbing or roving are gen-
erally too bulky to manage conveniently on the small scales in use in
the mills for this purpose, hence frequently only 60 yards are measured
off, and more often only 24 or 12; to weigh a good average sample being
all that is required. Tor this reason some carders, in order to be very
exact, reel off 12, 24 or 60 yards of roving from two, three or four differ-
ent bobbins and ascertain the proper average weight for calculation.
This also will show to him any degree of variation between the different
bobbins, an important item to him when found.

Sometimes we meet with another method of calculation, or rule for
ascertaining the hank of a slubbing or roving under consideration. The
same is readily explained by quoting the last example:

12 yards roving weigh 8 grains, find its hank?

If 12 yards weigh 8 grains, then 1 yard weighs 4 of 8 grains, and
840 yards will weigh 840 X 5 of 8 grains. Since there are 7000 grains
in one pound, one hank of the roving in question weighs 840 X & X 8
grains, and the number of hanks in a pound will = 7000 + (840 X 5
X 8)

7000 X 12 8% X 12

840 X 8 8

= 12.5 hank. Ans,
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Considering the last fraction in the example, it will show us that the
numerator consists of the number of yards (12) weighed, times 8%; the
denominator being the weight in grains. This will give us the following
rule: Hank of slubbing or roving equals number of yards measured off,
times 8%, and divided by the weight of yards measured off, expressed
in grains.

To find weight in grains of 1 yard of any hank: Divide 8% or 8.33 by
the number of hank, the quotient being the weight in grains of 1 yard.
For example, Find weight in grains for 12.5 hank?

8% + 124 = % grains. Ans.; or
8.33 + 12.5 = 0.66 grains.

Tor measuring off the slubbing or roving for purposes of weighing
and ascertaining its hank, a roving reel is used, the same consisting of a
wheel either % or 1 yard in circumference and turning on an axis. On
top of this wheel rests a small heavy roller, whose axis runs in slots in
the framing of the reel, so that this roller has play up and down. The
bobbin must be so placed that the slubbing or roving will freely unwind
without turning bobbin. The end of roving is then fed between the
wheel and roller, and the wheel by means of a handle then slowly turned
24 revolutions if dealing with a wheel 4 yard in circumference; or 12
revolutions if dealing with a wheel 1 yard in circumference. Provided
more yards have to be measured off, turn wheel the corresponding num-
ber of times if dealing with a wheel one yard in circumference, or twice
the number of times if dealing with a wheel only % yard in circumference.

Having given a proper definition of ‘“hank” as used in connection
with slubbing and roving, we will next turn our attention to calculations
for the fly frames proper, and when we will be soon convinced that there
are more calculations to be made on these machines than on any other
machine in the mill, the same being also somewhat difficult to solve. We
will now try and give rules, with explanations, making them as plain
as possible for the reader, at the same time using practical examples to
clearly demonstrate them.

In changing from one hank to another, or when starting up a new -
fly frame, some or all of the following six principal calculations will have
to be considered in order to produce a certain slubbing or roving required
to be made.

1st.  The draft gear, which changes the hank of the slubbing or rov-
ing.

2nd. The twist gear, which changes the speed of the drawing rolls,
and consequently regulates the turns per inch in the slubbing or roving.

3rd. ‘The cone gear, which is the driver for the differential motion
and the lifter rack, and which is rotating at a varying speed, to suit size
of bobbins, according to the position of the belt on cones.

4th. "The lay gear, by means of which the fundamental speed of the
traverse of the carriage is regulated.
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sth. The taper gear, by means of which the taper of the bobbin is
varied.

6th. 'The tension gear, which regulates the movement of the cone
belt and thus drives the cone gear at the varying speed necessary.

In all calculations, two distinct divisions of factors are involved, viz:
Such as known or given or standard facts, and such as are unknown
or have to be calculated for. For instance, directions for draft and
twist required for any new lot of yarn to be spun are given to the
carder from the office of the superintendent; whereas the speed for
the spindles, i. e, the one most advisable to run them by, is given by the
builder of the fly frame in question. The speed of the front drawing roll
depends upon the twist required to be put in the slubbing or roving as the
case may call for, both items referred to depending also upon the
speed of the spindles. The excess speed of the bobbins over that of the
spindles must be decreased properly in order to take up the slubbing or
roving, as is delivered at a constant uniform speed by front roll.

The layers of slubbing or roving most advisable to put on the bobbin
in a longitudinal direction have been given in a table under ‘‘Builder
Motion,” it being from 1o to 13 times the square root of the hank made
for layers per inch, according to machine and climatical conditions as
well as preference of the overseer for open or close layers.

The transverse layers of slubbing or roving to be used on the bobbin
depend upon the condition of the weather, the smoothness of the flyers,
the character of the cotton as well as upon the tension put on the slub-
bing or roving in winding it on the bobbin, i. e., the number of times it is
wrapped around the presser foot in threading up the flyer, since the more
times it is wrapped around said presser foot, the more tension or stretch
is put upon it, hence the more transverse layers per inch put on the bob-
bin. With a new frame, i. e., before the flyers have become bur-
nished, two wraps around the presser foot may be sufficient for proper
tension, whereas after a few days three wraps will be necessary, and
sometimes four; three wraps being those generally used. Considered in
an average, the transverse lay or layers of slubbing or roving is three
times that of the longitudinal lay or layers on the bobbin, by which we
mean, that there are three times as many layers of roving met with per
inch, counting from centre of bobbin outward, as there are layers when
counting lengthwise on the bobbin.

The taper of bobbins must be such to keep the ends of the bobbins
from raveling when.handled from one machine to another, the usual
amount of taper being produced by giving every successive layer of slub-
bing or roving one coil less than the preceding layer, and thus produce
the characteristic cone shaped end to the bobbin.

A Constant Number.—It is not always necessary for every change
required to make complete calculations, for if a machine is satisfactorily
running on one class of work, a change of which is required, then the change
of gears necessary to produce this result is frequently ascertained by the
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use of constants and sometimes by means of proportion. A “‘constant num-
ber” is a known ‘‘dividend” which at any time can be divided by some
required quantity or condition, the quotient obtained being the gear,
draft, twist, etc., necessary to be used to give the required condition;
again the converse of this rule may be used. For this reason, a constant
number for change pinion is a number which if divided by any required
draft will give the necessary change pinion, or vice versa, if divided by
any change pinion will give the draft. A constant number for twist is a
number, which if divided by any desired turns per inch will give the
requisite twist gear,again if divided by any particular twist gear, will give
turns per inch put in the slubbing or roving. It will be readily seen, that
where a number of fly frames are running in a mill, with certain gears
that are seldom changed, while at the same time the hanks are frequently
varied, that in this case ‘‘constant numbers” are very useful, it giving
us a kind of shorthand arithmetic, similar to the slide rule.

With reference to calculations now to be given, it must be stated, that
they do not refer to any special make of fly frame, each example to be
considered by itself, in turn forming a formula to go by in connection
with similar examples to be solved. Since however the various makes of
fly frames are identical with reference to their principle of construction
and operation, a study of explanations and examples given will guide the
reader to solve any calculation for any make of fly frame.

Draft.—The drawing or attenuation of the sliver, slubbing or roving,
as respectively fed to the various processes of fly frames, is performed by
the drawing rolls, it being accomplished by the different velocities of the
three pairs of rolls, i. e., the three fluted bottom rolls and the three leather
covered top rolls.

The speed of each pair of rolls differs from the other, the rolls at the
front having the greatest speed, and the middle pair a speed slightly in
excess of the back pair, just sufficient extra speed being allowed to give
the tension necessary to keep the fibres of cotton straight. If the delivery
is one fifth as heavy as the feeding to the rolls, then the drawing rolls
under consideration are geared for a five draft; again if the delivery is
only one third as heavy as the feeding, then the drawing rolls are geared
for a three draft, etc., etc.; fractions of the unit being also taken into
consideration, for example a draft of 4.2, etc.

To get the draft of a slubbing or roving frame: Divide the product
of the diameter of the front roll and teeth in driving gears (from front
to back roll) by the product of the number of teeth in the driven gears
and the diameter of the back roll. For example, Front roll 1} dia.,
crown gear 100 teeth, gear on back roll shaft 56, gear on front roll shaft
40, change gear 35, diameter of back roll 1”/.

1} X 100 X 56 = 7000
40 X 35 X 1==1400 and
7000 - 1400 = j3draft. Ans.

To find the constant number for draft: Multiply and divide as
before, only omitting change gear (35 in this example). This calcula-
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tion is readily explained for any make of fly frame, in connection with
gearing given in diagram of drawing roll drive Fig. 206 thus:

11 X 100 X 56
————— = 175.
40 X ¥ X 1

The calculation gives us 175 for draft constant, and which if
divided by the draft wanted will give the proper draft gear () to use,
For example, Find draft gear needed for a draft of 5?

175 <+ 5 = 35 draft gear wanted, being the same gear as previously
obtained when using gearing calculation in full in order to find draft,
showing also the advantage of a constant number for calculations.

In place of taking the diameter of both the front and the back roll in
consideration for draft calculations, we may use their circumference,
without changing the answer.

Proof: 3.927 X 100 X 356
40 X 3.1416
21991.2 + 125.664

21991.2
125.664 and
175 constant number.

b

If required to change the hank of slubbing or roving on a fly frame to
another hank, the draft gear can also be found by inverse proportion
thus: The hank to be made is to the gear in use, the same as the hank
made is to the gear to be used. For example, Suppose we are making a
2 hank roving with a 33 draft gear and have to change to 2.5 hank roving,
what draft gear is required? ‘

2.5:2 33 :xand 2 X 33 = 66 + 2.5 = 26 gear required. Amns.

This inverse proportion may also be expressed, for the sake of a con-
venient rule, thus: Multiply draft gear in use by the hank made and
divide that product by the hank roving to be made.

If dealing with slubbing or roving having its weight expressed in grains,
and we have to change from one weight to another and want to know
draft gear to use, we may ascertain the latter either by proportion, or,
what will give the same result: Multiply gear in use by weight of slub-
bing or roving you have to change to, and divide product by weight being
made. For example, Suppose you are making a roving of 50 grains per
(for example) 12 yards, using a 33 draft gear, and you have to change
to 40 grains per 12 yards (must be the same length of roving as before);
ascertain change of-gear required?

33 X 40 + 50 = 26 1is the change gear required. Ans.

If dealing with a sliver expressed in grains fed to the drawing rolls, and
a given hank of slubbing delivered by the front roll, and we have to find
the draft, the grains must first be changed to its equivalent count in
hanks and when the example then is readily solved by proper rule pre-
viously given. For example, Ascertain draft required to produce a
0.6 hank slubbing from a 50 grain sliver fed?
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5o grains = 8} <+ 50 = 0.166 hank, and
0.6 + 0.166 = 3.61 draft required. Ans.

To find the speed of front roll for any hank slubbing or roving, the
speed of spindle being given: Divide speed of spindle by the circumfer-
ence of front roll expressed in inches, and divide the quotient by twist
per inch for the hank roving desired. For example, Speed of spindle
650; dia. of front roll 11/; twist perinch 1.2.

13 dia. = 3.927" circumference of front roll.
650 =+ 3.927 = 165.52 and
165.52 + 1.2 = 137.91 = 138 revolutions. Ans,

On a slubber each strand (sliver, as coming from the drawing frame)
as fed to the machine is operated upon separately, while on the other fly
frames, as a rule, two strands (slubbing or roving) are fed together, the
number of strands thus fed in together to the back roll being called the
number of “‘doublings.”

If there is doubling, the hank received multiplied by the draft and
divided by the doublings gives hank delivered. For example, Two
ends of r.2 hank roving are doubled into one on an intermediate frame
having a draft of 5. The hank delivered then will be 1.2 X 5 = 6 and
<+ 2 = 3. Ans.

Another way to express the rule is thus: Size of roving at the front
or delivery end of the frame equals size fed, divided by number fed, times
thedraft. Proof: 1.2 + 2 =0.6 X 5 =3. Ans.

To ascertain size of slubbing or roving fed at back of machine, hank
delivered and draft being given: Multiply hank delivered with number
of ends fed and divide product obtained by draft. Ior example, Hank
produced 6, draft 5, number of ends fed 2.

6 X 2 = 12 + 5 = 2.4 size of hanks at back. Ans.
Another example: Hank produced 6, draft 5, number of ends fed 1.
6-+-5 = 1.2 size of hank at back. Ans.

For draft required to produce a certain hank, divide the latter by
the hank fed divided by the number of ends thus fed together. For
example, Find draft required to produce a 8 hank roving from two
strands of 4 hank roving? -

4 + 2 = 2and 8 = 2 = 41is the draft required. Ans.

As explained under the chapter on “Draft,” twist has to be intro-
duced into the slubbing and roving in order to be able to handle it on
the next process. This means that the strand contracts in length, said
contraction varying according to the amount of twist introduced, be-
tween 1 and 49, ; 249 being a fair average. For this reason, if “‘actual
size”’ of slubbing or roving is referred to, add this allowance for contrac-
tion to the ““figured size’” as given in all our examples.
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Draft gear needed always calls for the draft constant to be divided
by the actual draft required, and in order to explain subject we will quote
an example, showing draft gear calculated by both drafts, the difference
being about one tooth, and which in most examples met with, will be the
difference between considering calculated vice versa figured draft.

Example: Ascertain draft gear needed to produce 2 hank roving,
two ends of 0.8 hank being fed ; the draft constant being 175 and the con-
traction by twist 2.59.

0.8 + 2
175 + 5

0.4 = hank fed; 2 + 0.4 = 5 = figured draft.
35 draft gear (figured draft). :

97.5 1100 I § :X = 5.126 = calculated draft.
175 + 5.126 = 34.13 = 34 draft gear to use, considering the
calculated draft.

The draft change gear regulates the size of the roving, consequently
its change at the same time requires, as a rule, a change in the twist gear,
since twist required varies with every change of hank. In slight changes
of the hank, the tension gear or lay gear is not changed, however if the
slubber is changed o.5 hank or more, the intermediate 0.75 hank or more,
the roving frame one hank or more, the tension and lay gears are then
changed; however it must be remembered that changing the tension and
lay gears is more or less a matter of practical experience, since the cal-
culated gear frequently gives wrong results, the cause of which has been
previously referred to.

Twist in Roving.—By this is understood the number of turns or
twists put by the spindle into each inch of roving as delivered by the
front roll. Mechanically speaking, it means the number of turns made
by the spindle while front roll revolves its circumference one inch. Sup-
pose that 1oo inches of roving are delivered by the front roll, while the
spindle makes 350 revolutions. Since for every revolution of the spindle
one turn of the twist is introduced into the roving, the 350 turns of twist
are introduced into the roo inches of roving delivered, and when conse-
quently the number of turns in each inch are 350 + 100 = 3.5 turns.

As previously stated, there is some contraction caused to the slub-
bing or roving as delivered during twisting, for which reason there is
actually more twist per inch in the slubbing or roving than the figured
twist will show. The percentage of this additional twist in the slubbing
or roving however is so insignificant that no notice has to be taken of it
in calculating, although we take the affdir into consideration in connec-
tion with calculating for the draft gear.

To find the twist per inch to put into slubbing or roving, the
customary procedure is: Multiply the square root of the number of

slubbing or roving by 1.2. For example, Find standard twist for 4 hank
roving?

V4 =2and 2 X 1.2 = 2.4 twist per inch. Ans.
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To find the twist per inch from the gearing of a fly frame: Set the
train of gears (see Fig. 200) beginning with the gear attached to that
part carrying the flyer, and run back to the front roll; or in other words—
Multiply spindle driving gear 7, gear p on main shaft, gear P on top cone
shaft, and front roll gear Y together for a dividend ; then multiply spindle
gear s, shaft gear ¢, twist change gear N, head gear X, and circumfer-
ence of front roll together for a divisor; the quotient equals the number
of turns or twists put into each inch of slubbing or roving delivered.

Example: Ascertain twist per inch put in a roving on a fly frame
having the following gearing: r = 55 teeth, p = 52 teeth, P = 37 teeth,
Y = 164 teeth, s = 27 teeth, q = 45 teeth, N = 30 teeth, X = g7 teeth,
circumference of front roll (13 X 3.1416) 3.927 inches.

55 X 52 X 37 X 164 = 17354480
27 X 45 X 30 X 97 X 3.927 = 13884497 and )
17354480 + 13884497 = 1.25 twist per inch put in roving.

To find the constant number for twist on any fly frame: Proceed
as before, only omitting the twist change gear,

rXpXPXY

and substituting gearing, as quoted
s X g X% XX X 3.927

before, in its place, we find
55 X 52 X 37 X 164

= 37.497 constant number.
27 X 45 X * X 97 X 3.927

To find twist change gear, twist constant and twist being given:
Divide constant by twist. For example, Constant 37.497, twist 1.25.

37.497 + 1.25 = 29.99 = 30 twist gear.

To find twist, constant and twist change gear being given: Divide
constant by twist change gear. For example, Constant 37.497, twist
change gear j3o.

37.497 + 30 = 1.25 twist per inch.

If required to change to a different twist gear in connection with a
running frame, the same can also be found by means of inverse propor-
tion, thus: Twist required is to twist made, the same as gear in use is to
gear wanted. For example: Suppose we are making a roving with
2.8 twist in connection with a 25 twist gear, and we have to change to a
roving calling for 2.4 twist. Ascertain by inverse proportion twist gear
required?

2.4 128 1125 X = 29.16 = 29 twist gear required.

This method of calculating twist gear for sake of a simple rule may be
also expressed thus: Multiply twist made by twist gear in use, and
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divide product by twist required ;' the quotient being the twist gear
wanted.

2.8 X 25 = 70 + 2.4 = 29.16 practically 29, being the same
answer as previously obtained.

The twist or turns per inch can be also found thus: Divide r.p.m.
of spindles by the length of slubbing or roving delivered by the front roll
p.m. For example, Speed of spindles 718.5 r.p.m. Length of slub-
bing delivered p.m. 70 ft. = 840 inches.

718.5 + 840 = 0.85 turns per inch. Ans.

To find speed of spindles: Referring for this purpose again to dia-
gram Fig. 200, Multiply r.p.m. of main shaft B by gear p on said shaft
and in turn by spindle driving gear 7, for a dividend; then multiply gear
g on end of spindle shaft by gear s on spindle, for a divisor; the quotient
being the speed of spindle. For example, B = 376 r.p.m., p = 63
teeth, r = 46 teeth, q = 45 teeth, s = 22 teeth. Find r.p.m. of spindles?

376 X 63 X 46 = 60536
45 X 22 = 990 and
60536 + 990 = 1100.65 or practically 1100 r.p.m. Amns.

To find speed of front roller: Referring again for this purpose to
diagram Fig. 200, Multiply speed of main shaft B by twist change gear
N, and by gear X on end of top cone shaft, for a dividend ; then multiply
gear P near top cone, by gear Y on énd of front roll shaft together for a
divisor. The quotient will be the speed of front roller.

For example, B = 376 r.p.m., N = 30 teeth, X = 110 teeth, P =
45 teeth, Y = 150 teeth. Find r.p.m. of front roller?

376 X 30 X 110 = 1240800
45 X 150 = 6750 and
1240800 + 6750 = 183.82 or practically 184 r.p.m. Ans.

Cone Gear.—The same is the centre for distributing motion from
the cones to both the differential motion and the carriage. Itisa change
gear, although we seldom make use of it after a suitable gear once secured,
relying on the other change gears of the fly frame for average changes
in slubbing or roving, and actually only change cone gear when changing
machine onto a different size of bobbin barrel, or when a larger surface
of cones has to be-used, both being incidents not frequently met with.
Since it is rather unreliable to calculate the speed of the cone gear on
account of not being able to designate exactly the effective point of the
belt on the cones, as well as that there is always some little slippage of
the belt, it will be found advisable to count speed by means of an indi-
cator. :

When required to change, i. e., calculate for a new cone gear, for one
or the other reason stated before, an expression of the speed of the bot-
tom cone is obtained by first calculating for the necessary excess speed
of the bobbin, and which depends upon the diameter of the empty bob-
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bin barrel. Then get the correct spindle speed (see twist calculations
for it) and add it to the excess speed of the bobbin. Now consider that
the bobbin drives the remaining gears of the frame, and in turn find the
speed of the last and then of the first gear in the differential. Since there
are different differential motions used we must adapt the latter two cal-
culations to the particular differential used in the fly frame under- con-
sideration. For this reason we refer the reader to a close study of the
chapter on “Differential Motions,” also to its calculations. By consider-
ing then the first gear as driving back to the bottom comne, and tracing
through the train of gearing, an expression for the speed of the bottom
cone can be obtained.

To find speed of top cone: (for reference see Fig. 200) Multiply
the speed of the main shaft B, with the teeth in the twist gear N, and
divide product by gear P on top cone shaft. For example, B = 376,
N = 30, P = 45.

376 X 30 + 45 = 250.66 r.p.m. of top cone.

To find fastest speed of bottom cone: Multiply r.p.m. of top cone
(R) by its largest dia., and divide product by smallest dia. of bottom
cone (R’). For éxample, R = 250.66 r.p.m. and 7’/ large dia., R’ small
dia. = 33". ‘

250.66 X 7 <+ 3.5 = 501.32 r.p.m.

To get slowest speed of bottom cone: Reverse diameters of cones
in previously given rule. For example, R = 250.66 r.p.m. and 3% dia.,
R’/ = 7/ dia.

250.66 X 3.5 + 7 = 125.33 r.p.m. of bottom cone.

From examples given, the change in speed of bottom cone per inch
of length traversed by cone belt is found thus: Subtract slowest speed
from fastest speed and divide by length of cones.

501.32 — 125.33 = 375.99 <+ 30 = 12.53 r.p.m., change in
speed per inch in length of cone.

The Lay Gear.—The same is shown in its position in the fly frame
by gear indicated by letter of reference f, in connection with Fig. 200.
It is a change gear, to permit a change in speed of the carriage when so
required, i. e., when changing size of roving, since if handling a finer hank
on the frame, the carriage must travel up and down at a slower speed
than when dealing with a coarser hank slubbing or roving. The lay gear
is a driving gear, hence the speed of the carriage varies with the changing
of this gear, and the faster the carriage goes up and down, the fewer will
be the coils of slubbing or roving laid per inch on the bobbin. Conse-
quently said coils vary inversely to the size of lay gear used, the size of
the lay gear in turn varying inversely to the square root of the hank of
slubbing or roving made.

Calculations for the lay gear comsist in ascertaining size of gear
needed to give the carriage the speed required for laying a certain num-



FLY FRAMES. ' 285

ber of coils of slubbing or roving lengthways per inch on the bobbin,
The number of layers or coils that will thus lie side by side in an inch
varies with the hank and twist. For detail on this subject the reader
is referred to the chapter “Builder Motion.”

If a different twist has to be put into the slubbing or roving, as pre-
viously mentioned, the layers per inch must be varied, i. e., a different
lay gear used. The rule for this is: Multiply twist you are using by
lay gear in use, and divide product by twist desired, the quotient being
lay gear required. For example, Twist made 2.4, gear in use 20, twist
wanted 2. Ascertain lay gear required?

2.4 X 20 = 48 =+ 2'= 24 lay gear is wanted.

To Find the Lay Constant: Multiply the square root of the number
of roving you are making by the number of teeth in your lay gear. For
example, What is my lay constant if I am using a 44 lay gear in making
0.2 hank slubbing?

Vo.2 X 44 = 19.6768 = constant number, and which if
divided by the square root of the hank slubbing required to be made, will
give us proper change gear to use.

Provided we have a change gear which is established as the right
one to wind or lay a certain number of hank roving, Multiply the square
root of the number of hank being made by the gear in use, and divide the
product by the square root of the number of hank you wish to make;
the result being the gear required. For example, 0.36 hank slubbing is
made with a 32 lay gear, find lay gear required if changing to 0.64 hank?

Square root of 0.36 = 0.6
¢ “ “ 0.64 = 0.8 and
0.6 X 32 = 19.2 + 0.8 = 24 lay gear required.

The Tension Gear, so called on account of the work it does in regu-
lating the tension of the roving through the action of the cones and the
differential motion, lends itself not as readily to calculations as the other
gears on the fly frame thus far explained, for the fact that temperature,
humidity, twist, open or close wind of the traverse motion and the num-
ber of coils around the presser finger make the problem somewhat com-
plicated. However if all these conditions are known, the proper gear
needed for any size of roving can be readily calculated for., It is a
change gear and has been already previously referred to under the chap-
ter “Builder Motion,”. see also Fig. 215 for it. It regulates the exact
movement of the cone belt fork as each successive layer of roving is
wound upon the bobbin, hence the number of teeth required by the gear
depends upon the number of layers required to fill the bobbin. It thus
controls the amount by which the excess speed of the bobbin over the
flyer is gradually decreased during the building up of the bobbin. Its
work begins after the first layer of slubbing or roving has been wound
upon the bobbin barrel, and we have to calculate for a different gear
every time the hank is changed. The Providence Machine Co. give the
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following rule for the number of layers in the build of bobbin: Square
root of the hank roving X 40 times the diameter of full bobbin — dia. of
bobbin barrel <+ 2, the product being the number of layers to use.
For example, Find layers for 1.5 hank roving?

V1.5 (hank) = 1.2247 X 40 = 48.988
37%’’ dia. full bobbin, less 14/ dia. empty bobbin + 2 = 13 and
48.988 X 1% = 53 = layers. Ans.

53 layers equals 52 moves of the cone belt, as belt is already on the
diameter for the first layer.

This movement is over a cone surface of 32}” long and equals
32.125 =+ 52 or 0.6177" to each move.

Cone rack is 8 pitch or 0.392 circular pitch, and
0.6177 <+ 0.392 = 1.58 teeth movement of cone rack and of the
29 gear on the upright rack shaft.

1.58 50 38
of 40 of — of — = 46 tension change gear.
29 10 9

52 movements X 46 = 2392 constant number, which if divided by
the layers required on bobbin of any hank roving, as per rule given before,
will give the correct tension gear.

If it is found that after putting on the calculated gears that the
slubbing or roving is slack between the roll and the flyer, a larger tension
gear must be put on, and vice versa.

If with a certain hank of slubbing or roving a known gear is giving
good results, the gear needed for any other hank can be found by the use
of an inverse praportion, ‘“Square root of hank being made : square
root of the hank to be made :: gear wanted : gear in use;”’ or find first
your contact constant by multiplying the square root of the hank
you are making by gear in use. Dividing the contact constant thus
obtained by the square root of hank to be made will give us tension gear
wanted. For example, 0.36 hank slubbing is made satisfactorily with a
48 tension gear, what tension gear is required for a 0.64 hank slubbing?

V0.36 = 0.6 X 48 = 28.8 constant number and
28.8 =+ (V0.64) 0.8 = 36 tension gear is required.

If a certain hank slubbing or roving, using with satisfaction a given
twist and tension gear, and we have to change the turns of the twist, the
proper tension gear is found thus: Multiply twist in use with gear on
for a dividend, otherwise known as a constant, and divide the latter by
twist required to be inserted. For example, Twist in use 2.8, gear in use
24, twist to be inserted 2.4; ascertain tension gear necessary?

2.8 X 24 = 67.2 constant, and
67.2 + 2.4 = 28 tension gear wanted.
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Note: ‘Thereader isalso referred to the Calculations given previously
in connection with the fly frames as built by the American Machine Co.,
- Platt Bros. & Co., the various differentials, gearing calculations given
in connection with diagrams Figs. 200 and 206, etc., ete.

PRODUCTION.

The same may be calculated for in different ways, viz: (1) using the
speed of the fly frame for its basis, (2) timing one set produced, (3) cal-
culating from the hank clock, (4) using a constant number for it, or (5)
using a short process, i. e., by proportion. We will now refer to the
different methods in detail, in connection with examples wherever
necessary.

Calculating Production from Speed of Machine.— The “calculated”’
production of a fly frame in this instance is simply a matter of ascertain-
ing speed of the front roll. Either calculate this speed of front roll from
that of the main shaft, or get its actual speed with an indicator. After
thus obtaining the r.p.m. of the front roll multiply it with its circumfer-
ence, the minutes in an hour, the hours in a day, and the number of spin-
dles in a frame; dividing the product thus obtained by 840 multiplied by
36 and the number of roving. For example: Suppose a roving frame
has 120 spindles on 3.75 hank roving. What is the production per day
of 10 hours, if the front roller (13 dia.) makes 145 revolutions? \

145 X 3.53 X 60 X 10 X 120

= 324.9 = 325 pounds. Ans,
840 X 36 X 3.75

Pounds per day multiplied by hank = hanks per day.
Another way to find the calculated production is thus:
Speed of spindles per min. X 6o min. X No. of hours taken

= Hanks de-
Turns of twist per inch X 36" X 840 yards livered,

or:
Inches delivered by front roll per min. X 60 min. X No. of hours taken

. 36”7 X 840 yards.
= Hanks delivered,

Hanks per No. of hours taken

and = Pounds delivered.
Hank of sliver

As mentioned, rules and calculations given, refer to calculated pro-
duction omly, that is, considering a continuous running of the machine
for the number of hours taken. To obtain a near estimate of the actual
production of the machine, certain allowances have to be made for loss
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in piecing, doffing, etc., and which vary according to speed of spindles,
hank produced, efficiency of the operative, number of spindles in frame,
etc., the following percentages being a fair average: Slubbing 30 to 159,
Intermediate 22 to 129, and Roving 12 to 79, the proper per cent.
depending on the hank of slubbing or roving under operation, it being
greater in connection with a coarse hank than with a fine hank, since the
former needs doffing oftener than the latter. 15 minutes is a fair allow-
ance, per set, for doffing and other stops of the machine. A slubber on
0.5 hank work will run a set in about an hour, and when the stoppage of
the frame for doffing in that case would be about 259%,, whereas a roving
frame on 6.5 hank work will run a set in about 5 hours, and when a
stoppage of 15 minutes of the frame for doffing will figure about 5% only.
The number of spindles under the care of one operative will also greatly
influence this item of percentage to be allowed for stoppage of machine.
The maximum speed at which the front roll can be run, as shown by cal-
culations given, is a most important item with reference to production.
If a machine is over-speeded, the ends will break down more frequently,
and consequently more production will be lost by stoppage of the
frame for piecing up broken ends than is gained by the greater delivery
of the front roll at the fast speed.

Another way of calculating production is based on time required to
turn off one or more sets, and which may be ascertained either by cal-
culating for it, or timing the machine.

With reference to calculating for it, the following rules and examples,
as given by the American Machine Co., will prove interesting.

Total twists on bobbin

Minutes required to build bobbin:
: r.p.m. of spindle
Twists on bobbin: Length in inches on bobbin X twists per inch.

Length in inches on bobbins: Weight of bobbin in Ibs. X hank rov-
ing X 840 X 36

Hank X twist per inch Xwt. of bobbin in 1bs. X 840 X 36
Minutes per set :

r.p.m. of spindles.

To find number of sets in 10 hours, allowing 15 min. per set for doff-
ing, etc.: 600 (minutes in 1o hours) -+ Minutes per set + 15 min. for
doffing.

To find production per spindle inIbs. per day of 10 hours: Number
of sets in 1o hrs. X weight of bobbin in Ibs.

To find hanks per spindle per day of 10 hours: Lbs. per spindle per
day of 10 hours X hank roving.

Example: Hank roving 4, twists per inch 2.4, weight of bobbin
100z., r.p.m. of spindles 1100. Findhanks perspindle per day of 10 hours?
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4 X 2.4 X 10 X 840 X 36

= 164.9 minutes per set.

1100 X 16
600
— — = 3.33 sets in 10 hours.
164.9 + 15
333 X 10
= 2.08 lbs. per spindle in 1o hours, and
16

2.08 X 4 = 8.32 hanks per spindle in 10 hrs.

To Calculate Production by Timing One Set Produced.—First ascer-
tain the length of time that it takes to make one set of bobbins by timing
the fly frame on which the set is being made, and to which time then add
15 minutes for time lost in doffing, the sum of which is then divided into
the number of working hours in a week, the quotient giving us the num-
ber of sets of full bobbins that can be taken off the machine in a week.

A number of bobbins are then weighed, and the average weight
taken, and from which then deduct the weight of the bobbin barrel.
This average weight of slubbing or roving on one bobbin, expressed in
ounces, is then multiplied by the number of spindles on the machine, the
product being the number of ounces produced at each set, and which if
divided by 16, then expresses the number of pounds in a set. The num-
ber of pounds thus obtained, multiplied by the number of sets produced
in a week, in turn gives us the number of pounds produced on the ma-
chine in one week. :

For example: Suppose that we are making a 0.5 hank slubbing,
and that it takes 8o minutes, including the allowance of time for doff-
ing, to complete a set. Question: What will be the production of a 60
spindle slubber for a week of 60 hours, if average weight of slubbing on
bobbin is 33 ounces?

60 X 60 = 3600 + 80 = 45 sets per week of 60 working hours, and

33 X 60 X 45 = 89100 =+ 16 = 5568% lbs. is the actual production
per week (60 working hours) for the slubber in question.

From the production, no matter which way calculated for, a certain
allowance must be made on account of clean waste (less than 29%;).

To Calculate Production by the Hank Clock.——All fly frames are
provided with these clocks and which register the number of hanks run
off by the machine in a given time. To calculate the pounds from the
hank clock, multiply the hanks indicated by the hands of the clock with
the number of spindles, and divide product by the count of the hank
being made. For example, the clock registers 20 hanks of 4 hank roving
delivered in a given time, 120 spindles on frame. Then:20 X 120 + 4
= ‘600 pounds. Ans. ,
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Another example: Suppose you have an intermediate frame of 120
spindles, making 2.1 hank roving, and should run to 46 hanks per week,
then 120 X 46 + 2.1 = 26281 Ibs. production per week.

To get the Ibs. per spindle per day, from the hank clock, divide the
hanks indicated by the clock, by the count of the hank made. For this
reason 8 hanks of 2 hank roving delivered per day = 8 + 2 = 4 Ibs. pro-
duction per spindle per day.

To find production per spindle: Multiply surface speed of front
roll by 60 and divide product by 36; the quotient being the number of
yards of slubbing or roving produced per hour; multiply this with the
working hours of the machine per day and divide product by 840, the
quotient being the number of hanks per day per spindle. Divide this
by the hank roving being made, and the quotient is the pounds per day
per spindle. .

Calculating production by the hank clock is more reliable than the
methods previously explained, for the fact that the hank clock shows at
any time the amount of slubbing or roving turned off, and since the clock
is positively driven from the front roll, the measurement is accurate;
whereas if production is calculated by sets, it may have been the
case that when the set upon which calculation is based, was timed
when the machine was running unusually smooth and that said set con-
sequently was run up at less than the average time; again the reverse
may have been the case. Calculating doffing at 15 minutes, as usually
done, may also influence the correctness of answer with reference to
production in the long run.

Calculating Production from a Constant Number.—The Providence
Machine Co. in connection with their fly frames quote the following con-
stants to figure production by: 12 X 6frame = 404, 11 X 5% frame
= 293.57, 10 X 5frame = 222.16, 9 X 4} frame = 165.14, 8 X 4
frame = 142.56, 8 X 3} frame = 122.2, 7 X 3} frame = 101.83,
7 X 3 frame = 85.68, 6 X 3 frame = 71.28, 6 X 2} frame = 56,
5 X 2} frame = 40.73, 4% X 2% frame = 30.55.

Constant X yards to the ounce of the hank roving + by the r.p.m.
of front roll = minutes per set.
Adding 15 minutes to the above = total minutes for one doffing.

Example: Ascertain production of a 7 X 3} roving frame on 3
hank roving, revolution of front roll 157; constant = 101.83?

3 hank roving = 3 X 840 = 23520 yds. per Ib. and
2520 + 16 = 157.5 yards per ounce; or

52.5 yds. per ounce for 1 hank roving may be considered as stand-
ard, and which X with hank in question = always yards per ounce
for hank in question; thus in our example 52.5 X 3 = 157.5, and
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101.83 X 157.5
~— = 102.15 min. per set (calculated).
157

+  15. “  allowance for doffing.

117.15 = min. per set (actual).

600 <+ 117.15 = 5.12 sets per day.

5.12 X 10 (0z. of roving on bobbin) = 51.2 0oz. per day per spindle.
51.2 + 16 (oz. per Ib.) = 3.2 pounds per day per spindle.

3.2 X 3 (hank roving) = 9.6 hanks per day per spindle.

A Short Method for Calculating Productions as practiced by some
carders is thus: Break down one end of slubbing or roving as it is
delivered by the front roll and let the strand run for half a minute, in your
hand; or on a piece of card-board, or on a tray removed from a pair of
scales, so as to have the delivery in a handy shape for removal. As
soon as the half minute is up, break the end and remove the delivery of
slubbing or roving, as the case may be, from the machine, and weigh it
on a pair of fine scales—down to fractions of a grain. The custom
observed then is to consider that this weight of the strand of cotton pro-
duced in half a minute, weighed in grains, equals the number of pounds
produced by the fly frame per spindle in one week = 60 hours, and which
weight multiplied by the number of spindles on the fly frame equals the
production of the whole machine, expressed in pounds, per week. That
grains for ¥ minute equal pounds per week of 60 working hours, is based
upon the fact that 60 hrs. X 6o minutes per one hour = 3600 minutes,
or (X2) 7200 half minutes, and that 1 1b. = 7000 grains, or which is
within 100 minutes of the working minutes in one week.

The production thus obtained is what we might consider as
calculated production, plus 39, (7000 : 200 :: 100 : X) towards the usual
15% allowance of calculated production to be changed to actual produc-
tion. If collecting the delivery of slubbing or roving for only 25 seconds
in place of half a-minute, its weight in grains will then express in pounds
the actual production of the fly frame in question per week of 60 work-
ing hours.

Provided the mill runs more than 60 hours per week, ascertain pro-
duction for these working hours from the short method, either by com-
mon calculation or by proportion. For example: For 72 working hours,
simply add { more to the production as obtained by the short method
in connection with 6o hours.

Changing the Twist on a fly frame will alter production, since the
gears which put in the twist are a train of gears connecting front roll and
spindle; and, to change twist put into slubbing or roving requires us to
change the ratio between front roll and spindle. The speed of the latter
is never changed, therefore the speed of the front roll must be changed;
and since the latter is the point from which production is either figured,
or gets its foundation from, it will be at once seen that any change in
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speed of that roll increases or decreases the production of the machine,
according which way the change was made. In other words, less twist
put in will increase production, whereas more twist will decrease it.

Regulating Production.—On account of changing the count of yarn
spun, or to regulate production between the various processes, it some-
times may be found necessary to increase production on the roving
frame, the intermediate, or perhaps on the slubber, by making the rov-
ing or slubbing slightly heavier, increasing in turn the draft on the next
process. For example: If anintermediate is making 1o pounds of 1 hank
roving in a given time, it will deliver 11 pounds of 0.9 hank roving in the
same time, an item which if multiplied by the number of spindles in the ma-
chine, say for example 120, will equal 120 pounds gain in production in the
given time for said intermediate frame, certainly a considerable increase.
This change however cannot always be made, for the possible fact that
the next process machine freqitently has all the draft it can stand, how-
ever in some instances a similar change, or less, may be resorted to with
little, if any trouble, and thus help over accumulation of work at one of
the processes. )

Average Hank.—Mills that are constantly more or less changing the
hank produced, for the sake of simplifying cost calculation at the office,
will have resort to this procedure (to calculate average hank) every week.
It would require considerable figuring to calculate the cost of a variety
of counts of hanks if so made in the mill, hence the short way of ascer-
taining the average hank and figuring by it. This at the same time will
give the office a chance to always keep in touch with the card room by
comparing the weekly reports with the standard figures of the mill kept for
this purpose in the office. By means of it a fairly accurate check can be
kept on the cost of running the room, since if the average falls below the
standard figures in the office, the overseer can be called upon to explain
why it should cost more to make a certain average hank at one time.

How to figure the average hank is best explained by an example:
Suppose a mill is producing the following quantities of different roving
in a week—2040 Ibs. of 1 hank, 1800 lbs. of 1.2 hank, 1200 lbs. of 2 hank,
1420 Ibs. of 4.5 hank and 600 1bs. of 6 hank., Find average hank?

2040 X I = 2040
1800 X 1.2 = 2160
1200 X 2 = 2400
1420 X 4.5 = 6390
600 X 6 = 3600
7060 16590 and

16590 =+ 7060 = 2.3498 average hank. Ans.

This will give us rule: "Multiply the pounds produced of each hank
roving by the number of the hank and divide the total of the products
thus obtained by the total of the pounds produced.

RN ar Unr 921



JACOB K. ALTEMUS,

TEXTILE MACHINERY

2824 N. Fourth Street, PHILADELPHIA, PA.
ESTABLISHED 186s.

Manufacturer of the latest improved machinery for Winding, Spooling, Beam-
ing, Warping, Warp Splitting, Warp Dressing and various other kinds of machinery
used in Cotton, Woolen, Worsted, Hosiery, Silk, Linen, Tape, Jute Lace Curtain,
Rugs and Carpet factories where yarn is used for filling and warps. Also, Rolling
of Carpets, Cutting of Chenille, Spooling Tape and various Special Machines
required in the class of work nientioned.

Section Warper With or Without Size and Drying
Cylinders and Pinless Attachment,

inder for Shuttle Bobbins With Variable Motion.

Patent Skein
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Manufacturers of

Wing’s Disc Fans, Blowers, Heaters, Etc.

For VENTILATING, HEATING
And HUMIDIFYING

ing’ FOR LIGHTING MILLS, HOUSES,
Wing's Acetylene Generators, FO% LIGHTING MILLS, 11

FORCED DRAFT DEPARTMENT
Wing’s Fan and Turbine Engine Combination.

Something New and Valuable.
FOR FORCED DRAFT AND IMPROVED COMBUSTION FOR BOILERS.

We can save you cost of fuel, or increase your boiler capacity 25 % over rating_
Burn bituminous coal without smoke.
Write for further information.

The BROWN-5T. ONGE CO.
PATENT GUARDS

TO PREVENT SPLIT LAPS

50 Exchange Place, Providence, R. I “

WHAT THIS GUARD DOES, AND HOW IT DOES IT.

1st: Prevents the laps from splitting.

By condensing the fibres so firmly that they do not stick together
as the lap unrolls.

2nd: Saves Waste.

By the use of this Guard in your pickers, your fans can be run
‘at a higher speed thus saving fly and bunches of cotton from falling
through the grid into the motes.

srd: Produces better work all through the mlll.

By not having the laps split, you do away with light and heavy
work which is impossible to even up on drawings, thus producing
evener slivers on cards and subsequent processes, and evener numbers
in spinning.




American Textile Specialty Machinery Co.

363-313 RIDER AVENUE, NEW YORK CITY

AMERICAN TEXTILE

THE Manufacturers of

NEVER SLIP

o s - Never Slip Cop

SPECIALTY MACHINERY C)
NEW YORK

rvonas ) SpindlesuaTubes

Shuttle with Spindle Lowered. (Yhowing Spindle Expanded)
U. S. Patents: 778851, Jan. 3, 1905; 790611, May 23, 1905; other patents pending.

Never Slip Cop Spindles. Prevent hroken cops, smashes, waste,

imperfect goods and all the shuttle
troubles with cop filling. The prevention of filling waste is assured by
their use, i

1 « Longer life to the tubes, more marketable
Never Shp Cop T“bes' looking cops, easier handling by the

operatives, better finished product, saving in labor costs and in waste
and shrinkage, Particularly adapted to long cops, and gratifying re-
sults obtained.

Patented in all foreign countries.

Shuttles for all Textile Purposes
and Sundry Special Loom Devices.

Electric and Automatic

Warp $top Motion For Cotton, Wool and SilK,

Simplicity and Perfection combined.

SEND FOR PRICES, PARTICULARS AND TESTIMONIALS

Never Slip Cop Tube, Patent Applied for




For WOOL,
COTTON STOCK,
YARN, STOCKINGS,
UNDERWEAR, ETxc.

PRESSES
Lever, Hydraulic and Power Screw.

FANS

Belt and Motor-driven.

“HURRICANE” DRYERS

1ruck Yarn Dryer.

MACHINERY FOR

BLEACHING,

= =e===  CARBONIZING,

DYEING, SCOURING, CHROMING, OXIDIZING, etc.
PHILADELPHIA DRYING MACHINERY CO.

6721 Germantown Ave., Philadelphia, Pa.

Established 1848 Incorporated 1899

Jas. H. Billington Co.

Manufacturers of

Bobbis, Spunls & Shutlles
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Lo ALSO MANUFACTURERS OF
Raw Hide Pickers, Oak Leather Belling, Worsted & Silk & Rub Aprons, Leather Specialties

FACTORY C OFFICE
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PHILADELPHIA
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Gran. Carb. Soda

—————p— s ——

The purest, dryest, and best Granulated Soda for use on

TEXTILES

Contains no “by-product,” nor unsalable tailings.
No loss when dissolved.
A pure crystalline product.

" No other does as good work —no pther so economical.

We have had this product
on the market over twenty

years, and- by constant im-

provement have kept it well

ahead of any competitor.

ORDER FROM US OR DEALERS

- The Holbrook Mfg. Co.

Sole proprietors

460, 468‘,7 470 Washington Street
NEW YORK
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Manufacturers of all kinds of

DYEWOODS

Dyewood Extracts.

Importers of

Chemicals and Dyestuffs
EXTRACTS of LOGWOOD

Solid and Liquid
(Special grades for Cotton, Wool and Silk.)

MILLS AT STAMFORD, CONN. FUSTIC, QUERCITRON,
Established 1796 Incorporated 1841 ﬂ—l><—2mw.

N. Y. Office: 82-88 Wall Street, - - - NEW YORK.




WOOL, COTTON, SILK

FROM

FIBRE o FINISHED FABRIC

COVERING BOTH

WOVEN ano KNIT GOODS

By E. A. POSSELT,
In One Vol., Quarto, Bound in Cloth, 473 pages, Completely Illustrated. Price, $7.50.

SUMMARY OF CONTENTS

RAW MATERIALS.

WOOL: Its Characteristics, Classes of Sheep and Wool, Grading and Sorting, Theory of Felting,
Chemical Composition, Other Animal Fibres, Wool Scouring, Drying, Artificial Wools,
Carbonizing, etc. A X
COTTON: %ts Characteristics, Spinning Properties, Varieties, Grading, Mercerized Cotton,
ests, etc.
SILK Cultivated Silk, its Properties, Silk Throwing, Varieties of True Silk; Spun Silk,
Weighted Silk, Artificial Silk, Tests, etc.

FLAX, HEMP, JUTE AND RAMIE.

PREPARATORY PROCESSES.

WOOL: A thorough description of the construction and operation of Modern Wool Washers,
Stock Dryers, Dusters, Burr-Pickers, Feeds, Oiling and Picking Machinery, etc.

COTTON: Statistics of Interest; The Gin, Modern Bale Breakers, Hopper Feeds, Improvements
to Pickers and Scutchers, etc.

SILK: Silk Reeling Machinery for Cultivated Silk, and Preparatory Machinery for Waste Silk.

CARDING, DRAWING, SPINNING AND TWISTING.

‘WOOL: Feeding Machinery for Cards, Improvements to Cards, Twisters, Fancy Yarns
Grinding Machinery, etc. .

COTTON: The Revolving Flat Card, Various Improvements to it, Stripping and Grinding; The
Drawing Frame, Metallic Drawing Rolls; Fly Frames, Differential Motion; Improve-
ments to Speeders, Spinning and Twisting Frames; The Mule; Loop Banding
Machine; Humidity, Humidifiers, etc.

SILK: $ilk Throwing: Spinning, Doubling, Tisting and Testing Machinery.

WINDING, WARPING, Etc.,, MACHINERY.
Description of the most important Winding Machinery with reference to Knit and Woven

Goods; Stop Motions, Quillers, Spoolers, Warpers, Beamers, Cop Winders, etc.

‘WEAVING MACHINERY AND SUPPLIES.
The various motions of the different Looms; Jacquards, Card Stamping and Lacing

Machinery; Shuttles, Heddles, Reeds, Temples, etc.

KNITTING AND KNITTING MACHINERY.

(THE FIRST TREATISE ON THIS SUBJECT EVER PUBLISHED)

. Explanation of the Principal of Knitting with Latch and %ri'ng Beard Needles; Different
Stitches; Description of Construction and Operation of Modern Knitting. Machinery; Trimming
and Finishing of Knit Goods, etc.

DYEING, BLEACHING, MERCERIZING, Etc., MACHINERY,
DYESTUFFS, CHEMICALS.

Description of Modern Machinery Used for the various Processes for Dyeing, Bleaching, Mer-
cerizing, etc.; Description of Dyestuffs and Chemicals with Directions for Using.
FINISHING PROCESSES AND MACHINERY.

The First Treatise on the Finishing of Woolen, Worsted, Cotton and Silk Fabrics ever
Published, with a Complete Description of the Machinery used.

HEAT, POWER, TRANSMISSION, Ete.

Principles and Calculations on Heat, Power, and Transmission of Power; Explanation of
Latest Improved Accessories Relating to Construction and Equipment of Modern Textile Manufac-
turing Plants. '

Complete circulars of this work sent to any address upon application to

E. A. POSSELT, Publisher, 2028 Berks Street, Philadelphia, Pa.
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WE GUARANTEE THESE RESULTS:

Cleaner Yarn, Evener Yarn, Often 2% to 5% less twist required. Usually
3 to 1% cotton saved from Picker waste. Save 2% clean waste through-
out mill, which does not require working over at double expense.
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States and throughout the world. Our best guarantee is the offer to ship
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our own expense. Write for complete literature regarding this money saver.

The Rob. Schaellibaum Co.

PROVIDENCE, R. 1. |
MANCHESTER, ENGLAND  MULHAUSEN, GERMANY
MEXICO, D. F., MEXICO

EEEEEETE LR T L XL LT E ST e ST R e T

Fdetrdededededededetededededededededeedebdbdededede e de e de oo dh bbb dedrdede e S

BEEEEREEPEEBEREBBPEELBEEEERBERPEREBEBRBEREE



K-A| Simplicity-

The Secret of Success

Kip-Armstrong Electrical Warp Stop-Motion

Two simple elements—the Drop Wire and Compound Electrode
NO MOVING PARTS—NO GUIDE BARS ABOVE THE WARP
Nothing to get out of order—Unrestricted room for piecing—

PROVED PRACTICAL BY 12 YEARS OF ACTUAL SERVICE
Now in Operation on 15,000 Looms of Every Variety

THE ONLY MOTION ADEQUATE FOR AUTOMATIC LOOMS
You CAN'T AFFORD to Neglect Investigating—WRITE NOW

KIP-ARMSTRONG CO. 3 emdem’




Simplicity- K-A

The Secret of Economy

Westcott & Potter Sliver Evener Drawing Mch.

Does in ONE simple operation what now requires THREE
The SLIVER acts to control the speed of DRAWING-ROLLS
Upon ENTERING machine, not when LEAVING, —ONE DRAWING gives PERFECTION

Fewer
Operatives
Less Power

Economy of
Time and
Floor Space

SIMPLE —PRACTICAL and MECHANICALLY PERFECT
Oilless, Frictionless Bearings—Noiseless Gearing
THE MOST REMARKABLE MACHINE OF THE CENTURY
Protected by Broad Patents
We are SOLE MANUFACTURERS and are Booking Orders to be Filled in Rotation

KIP-ARMSTRONG CO. )i am



HEADQUARTERS

FOR THE

HIGHEST LUSTRE

MERCERIZED
YARNS

SKEIN, CONES, TUBES AND WARPS

THEO. H. STROUSE & Co.'

426 AND 428 MARKET STREET

PHILADELPHIA, PA,



(ENGLAND).

JOSEPH STUBBS Manchester,

(PATENT QUICK TRAVERSE CoTTON GASSING FRAME)

SVPECIAL MACHINERY ro=

WINDING,

. GASSING,

REELING,
PREPARING,
POLISHING

AND

BUNDLING
YARNS.

SOLE AGENTS FOR THE UNITED STATES AND CANADA,

WILLIAM FIRTH COMPANY,

19 Milk Street,

BOSTON, MASS.

DOUBLE ACTING NAPPING MACHINES

also FELTING MACHINES.

for all
kinds of goods

and any

finish desired,

RICHARD C. BORCHERS & CO.,
FRANKFORD, PHILADELPHIA, PA.

‘Womrath and Tackawanna Sts.



THE MOST IMPORTANT BOOK ON TEXTILE DESIGNING EVER PUBLISHED,

Technology of Textile Design

A Practical Treatise on the Construction and Application
of Weaves for all Kinds of Textile Fabrics, Giv-'
ing Also Full Particulars as to the
' Analysis of Cloth.

By E. A. POSSELT.

In one Vol., Quarto, Bound in Cloth, 350 Pagcs, with over 1500 Illustrations.

PRICE FIVE DOLLARS.

ABSTRACT OF CONTENTS.

Division of Textile Fabrics according to their construction;—Squared Designing Paper.

FOUNDATION WEAVES:—Plain,—Twills,—Satins.

Drawing-in Drafts.

DERIVATIVE WEAVES :—Rib Weaves,—Basket Weaves,—Broken Twills,—Steep Twils
—Reclining Twills,—Curved Twills,—Combination Twills,—Corkscrews,—Entwining

* Twills,—Double Twills,—Checkerboard Twills,—Fancy Twills,—Pointed Twills,—.
Double Satins,—Granites,—Combination Weaves,—Color Effects.

SPECIAL SINGLE CLOTH WEAVES :—Honeycomb Weaves,—Imitation Gauze Weaves,
—One System Warp and Two Systems Filling,—Swivel Weaving,—Two Systems
Warp and One System Filling,—Lappet Weaving,—Tricots.

DOUBLE AND MORE PLY CLOTH:—Regular Double Cloth,—Worsted Coatings,—
Matelasses,—Quilts,—Rib Fabrics,—Three, Four, etc., Ply Fabrics.

PILE FABRICS:—Velveteens,—Fustians,—Corduroys,—Chinchillas,—Chenille,—Fringes,
—Velvets,—Plushes,—Tapestry Carpets,—Brussels Carpets,—Double Faced Car-
pets,—Double Pile Fabrics,—Terry Pile Fabrics,—Smyrna Carpets and Rugs,—
Imitation Turkey Carpets.

TWO PLY INGRAIN CARPETS.—GAUZE FABRICS.—THE JACQUARD MACHINE.—
GOBELIN TAPESTRY.—ANALYSIS OF TEXTILE FABRICS.

NOVELTIES IN DESIGNING :—Designing Weaves by Four Changes,—Shaded Fabrics,—
Soleil Weaves,—Check Patterns,—Crape Weaves,—Huck Patterns,—Woven Tucks,
—Crimp Stripes,—Bedford Cords,—Crocodile Cloth,—Large Diagonals,—To Increase
the Thickness of a Fabric Without Special Backing Threads,—Bracket Weaves,—
Fringes,—Pearl Edges.

ADDRESS ALL ORDERS TO

E. A. POSSELT, Publisher,
2028 Berks Street, PHILADELPHIA, PA.



, HYDRAULIC
POWER SCREW AND
-] KNUCKLE JOINT

PRESSES

30 'to 500 Tons Power

i

For COTTON MILLS
WOOLEN MILLS, Etc.

SEND FOR CATALOGUE

Boomer & Boschert
Press Company

380 West Water Street
SYRACUSE, N. Y,

" Hydraulic A. H. WASHBURN, Southern Agent, Charlotte, N. C.

I.A.HALL & CO. Allentown Reed

f
30-36 Hamilton Ave. § Harness and Supply Co.
PATERSON, N. J. : ALLENTOWN, PA.

GENERAL MILL SUPPLIES AND EQUIPMENTS

£ e

Weavers’ Supplies
Jacquard Threads
Harness Twine*
Belting Pulleys

Manufacturers’ Adents e
e § :
Ml“ FurniSherS ALLENTOWN MILL.
) > ~ e I. A. HALL, Pror'r.
PaTeErSON MILL. ESTABLISHED 1860 -CHAS. C. COZZENS, Mgcr.

Telephone: CORRESPONDENCE

Suburban, 133. - ~
Long Distance, 133. SOLICITED Lehigh Telephone, No. 133,

Reeds and Harness and Jacquard Harness Building a Specialty

Penna. Telephone, No. 133B.



TEXTILE CALCULATIONS,

A Com lete Guide to Calculations relating to the Construction of all Kinds of Yarn;
Fabrics, the Analysis of Cloth, Speed, Power and Belt Calculations,
For the use of Students, Operatlves, Overseers and Manufacturers,
By E. A. POSSELT,

In One Vol. Quarto. Handsomely bound in Cloth and Gold. 186 pages. Numer
ous lllustrations., PRICE, TWO DOLLARS.

ABSTRACT OF THE CONTENTS.
YARN AND CI,OTH CALCULATIONS.

Grading of the Various Yarns Used in the Manufacture of Textile Fabrics
According to Size or Counts—To Find the Equivalent Counts of a Given
Thread in Another System—To Ascertain the Counts of Twisted Threads
Composed of Different Materials—To Ascertain the Counts for a Minor
Thread to Produce, with Other Given Minor Threads, Two, Three or More
Ply Yarn of a Given Count—To Ascertain the Amount of Material Required
for Each Minor Thread in Laying out Lots for Two, Three or More Ply Yarn
—To Ascertain the Cost of Two, Three or More Ply Yarn—To Find the Mean
or Average Value of Yarns of Mixed Stocks—Reed Calculations—Warp Cal-
culations—Filling Calculations—To Ascertain the Amount and Cost of the
Materials Used in the Construction of all Kinds of Plain and Fancy Cotton
and Woolen Fabrics.

STRUCTURE OF TEXTILE FABRICS.

The Purpose of Wear that the Fabric will be Subject to—The Nature of
Raw Materials—Counts of Yarn Required to Produce a Perfect Structure of
Cloth—To Find the Diameter of a Thread by Means of a Given Diameter of
Another Count of Yarn—To Find the Counts of Yarn Required for a Given
Warp Texture by Means of a Known Warp Texture with the Respective
Counts of the Yarn Given—Influence of the Twist of Yarns upon the Texture
of a Cloth—To Find the Amount of Twist Required for a Yarn if the Counts
and Twist of a Yarn of the Same System, but of Different Counts, are. Known
—Influence of the Weave upon the Texture of a Fabric—To Find the Texture
of a Cloth—To Change the Texture for Given Counts of Yarn from one
‘Weave to Another—To Change the Weight of a Fabric without Influencing
its General Appearance—To Find Number of Ends Per Inch in Required
Cloth—Weaves which will Work with the Same Texture as the 2, Twill—
Weaves which will Work with the Same Texture as tHe 3, 4. ete, Twill
~—Selections of the Proper Texture for Fabrics Interlaced with Satin Weaves
—Rib Weaves—Corkscrew Weaves—Two Systems Filling and One System
‘Warp—Two Systems Warp and One System Filling—Two Systems ‘Warp and
Two Systems Filling.

"ANALYVSIS.

How to Ascertain the Raw Materials Used in the Construction of Textile
Fabrics—Microscopical Appearance of Fibres—Tests for Ascertaining the
Raw Materials Used in the Construction of Yarns or ¥Fabriecs—How to Ascer-
tain the Percentage of Each Material Constituting the Fabric—How to Test
the Soundness of Fibres or Yarns—How to Test Given Counts of Yarn—How
to Ascertain the Weight of Cloth—How to Calculate the Weight—How to
Test and Analyze the Various Finishes—Cotton Spinning.

SPEED, BELTING, POWER, ETC.
Speed—Belting—Water Power—Steam Power—Heat.
Arithmetic—U. S. Measures—Metric System.

ADDRESS ALL ORDERS TO

E. A. POSSELT, Publisher,

2028 Berks Street, , PHILADELPHIA, PA,



Chemical Apparatus and Chemicals for the Dye Trade

ESTABLISHED 1850

J. & H. BERGE

Importers and Manufacturers of

Chemical and Physical Apparatus, &c.

Best Bohemian Chemical Glassware and German Porcelain, C. P. Chemicals and
Reagents, Crucibles, and Assayers’ and Chemists’ Supplies of all kinds

P. 0. BOX 401 95 JOHN STREET, NEW YORK

Mill and Cedar Works, Established 1840

DY RHE STICK S

Drying and Sulphur House Poles of ‘Natural Round Water Grown Cedar,”” of all sizes and for all
Cotton, Wool and Slub Dyeing, etc. Special Grades of Cedar and Hardwoods, in
“Selects,”” Without Knots, etc., for Silk Dyeing.

NOTE :—Since introducing this product over 20 years ago, our Special Water Cedar
has been found far more desirable and superior to any other kinds or
shape of wood, and much more economical.

Manufactured by, prices and all information from

E. M. HAEDRICH

601 Mariner and Merchant Building, Philadelphia, Pa.

CHARLES COOPER

BENNINGTON, VT.

Manufacturer of

Knitting Machinery

SPRING and LATCH KNITTING NEEDLES

STODDARD

DOBSON & BARLOW, Ltd.
New Hopper Bale Breakers, Pick-
ers, Cards, Combers, Fly Frames,
Mules, Gassers, etc. Improved
Worsted Carding Engines.
PRINCE SMITH & SON

Gill Boxes,Noble Combs, Drawing
Roving, Spinning, Twisting and

! : Flat and Circular Rib,
Reeling Machinery. both SpringandLatch
H A s E R I C K Needles ; Plain Circu~
SOCIETE ALSACIENNE d lar Machines, Lead or
STE .S e
CONSTRUCTIONS ME- Trick Cylinder.
CANTQUES d]ge MUL- Automatic
Alsatian C tfm.cs‘t; Stast Spring Needle Cylinder
satian Cotton Combers, Slashers A
for Fine arps, French mh'ro" Machines

Worsted Machinery

RICHARDS

MILL SUPPLIES,
German Tempered Steel Wire

For making Cuffs
Drawer Bottoms
and Shirt Borders

Collarette Machinery

Heddles, Persian Roller Skins,
Worsted Doup Twine, etc.

COMB APRONS,

& CO.

152-8 Congress St., Boston
8-Currer Sf., Bradford, kng.
Philada. Office—Bourse Bldg.

Burr Wheels
Burr Blades
Sinkers, etc.

" Gatalogue on Application

Representatives:

SIBBALD, 757 River St.,, Troy, N. Y.

C. J.
6. H. ROGERS, 509 Clinton St., Hudson, N. Y.



The Westcott & Potter Sliver Evener Drawing Machine

The same refers to a new system of drawing which after practical tests in a prominent
thread mill is now put on the market, the same having for its purpose to supersede the use of
all Drawing Frames and Rajlway Heads in a mill. For the fact that the text portion of this
book was off of press previously to the introduction of this machine in the market, no descrip-
tion in detail of its construction and operation was possible to be given.

The advantages of this Evener Drawing Machine can best be seen by comparing it with
present methods. For instance: In a mill running on fine counts, we have at present three sets
of Drawing between the Combers and Fly Frames, in order to_produce suitable roving. In the
first set there are 12 Railway Heads, 8 cans to a delivery: 4 Drawing Frames in intermediate
set, 7 deliveries per frame, and 6 cans per delivery; 4 Drawing Frames in fine set, 7 deliveries
per frame, and 8 caps per delivery; making a total of 488 cans.up at the back of the machines,
which makes a large number of piecings. 6 girls and a Section Hand are required to
operate these machines, 10 H. P. to drive same, also 3,000 square feet floor space is taken. By
this method 20,000 'bs. per week of 58 hours is produced.

With 16 deliveries of the Wescott & Potter Sliver Evener Drawing Machines the same
production can be obtained, allowing 20% for stoppage (which is a large allowance, as only 128
cans are up at the back, 8 into 1) and proportionally fewer piecing would be necessary.
3 girls can operate this set, and the Speeder Section Hand look after the machines. Requires
only 8 H. P., and less than 1,000 square feet of floor space, while fully as important, a strong
and uniform yarn is produced, free [rom bunches, all in one process. The machine is simple
in construction, and can be easily set for any weight of sliver.

Testing the roving produced by this Wescott & Potter Sliver Evener Drawing Machine has
shown that in one whole day's run it only varied two to three grains producing over 200 1bs,
Five, five-yard tests made all at the same time have shown that there was not a fraction of a
grain variation. For further particulars address the builders of the machine The Kip=
Armstrong Co., either to their General Office, 260 W. Broadway, New York City, or
their factory, Pawtucket, R. 1.

DOBSON & BARLOW, .

BOLTON, ENGLAND

HOPPE R BALE BREAKERS, PICKING MACHINERY, REVOLVING
FLAT CARDS, SLIVER AND RIBBON LAPPERS, SINGLE AND
DOUBLE NIP COMBERS, DRAW FRAMES, SLUBBERS, INTER-
MEDIATES, ROVERS, JACKS, SELF-ACTING MULES, GASSING
FRAMES, QUICK TRAVERSE WINDERS, CONE WINDERS. '

SOLE AMERICAN REPRESENTATIVES

STODDARD, HASERIGK, RICHARDS & CO.

BOSTON, MASS. BRADFORD, ENG.

PHILADELPHIA OFFICE--BOURSE BLDG.

Posselt’s Privete School of Textile Design

. 2028 BERKS STREET, PHILADELPHIA, PA.

TEACHING THE DESIGNING AND MANUFACTURING OF ALL KINDS OF
TEXTILE FABRICS. The Course of Instruction is suited to the wants of each student
he may take up Harness or Jacquard Work, either in Cotton, Wool, Worsted or Silk.

Thirty vears of practical experience in leading mills in this country and Europe (six years
as the first Director of the Philadeiphia Textile School) have given the Principal the facilities
to impart Designing and Manufacturing of anv kind of Textile Fabric most thoroughly and
besides in the shortest possible time. Only a limited number of students taken for instructions
at one time. )

For further particulars address the Principal, Lo A .

E. A. POSSELT, Expert in Textile Designing and Manufacturing,
2028 Berks Street, Philadelphia, Pa.



GEORGE W. CHAPIN

Cotton Yarns, Tapes, Braids, Threads, Domets,
Crochet Lace Edgings, Cambrics, Silesias
229 and 231 CHURCH ST., PHILADELPHIA

THE WM. H. LORIMER’S SONS CO.

MANUFACTURERS MERCERIZED YARNS FOR ALL o posEs

MERCERIZERS AND DYERS
Ontario and Lawrence Streets PHILADELPHIA, PA.

WEIMAR BROTHERS

Maanufacturers of
Tapes, Bindings, Renaissance Braid and Narrow Fabrics, also Mercerized Tapes
2046-48 AMBER ST., PHILADELPHIA

F,’ G. Lentz & Co., Vo Seees Philadelphia, Pa.
7w |Card Stamping and Repeating
FOR ALL TEXTILE FABRICS -

Repeating for Throwover for Fine
and French Index

WILLIAM FIRTH, Treasurer.
American Textile Appliances Co.

79 Milk St., Post Office Square Building, Boston, Mass.
The SENTINEL Electric WARP-STOP Motion.
Patented in all Countries.

Absolute Efficiency of Working.
i Obtained from .
Extreme Simplicity of Action.
No loose parts. First cost the only cost.

THE WEST INDIES CHEMICAL WORKS, Limited
MANUFACTURERS of ‘
“ALLIGATOR BRAND” PURE LOGWOOD EXTRACTS
New York Office, 26 Cliff Street

ADOLPH SUCK, M. E.

M. Am. Soc. M. E.
MILL ARCHITECT AND ENGINEER

179 ‘Summer Street, Boston, Mass.
REINFORCED CONCRETE STRUCTURES A SPECIALTY




BY THE SAME AUTHOR AND PUBLISHER

Technology of Textile Design, yE. a. posseit.

Now in its Seventh Edition.

A practical treatise on the Construction and Application of Weaves for all
kinds of Textile Fabrics, giving also full particulars as to the Analysis of Cloth.

Quarto, Bound in cloth, 350 pages, with over 1500 illustrations.
Price $5.00.

WOOI, COtton, Sllk, from Fibre to Finished, Woven or Knitted
Fabric; By E. A. Posselt.

The book, besides giving a thorough description of the Nature and Prop-
erties of the various Fibres, Modern Machinery and Devices for converting
them into Varns and Fabrics, at the same time is the first book ever

. published giving a complete explanation of the Process of Knitting and
Modern Knitting Machinery; Modern Dyeing, Bleaching, Mercerizing and
Finishing Processes and Machinery. ;

Quarto, Bound in cloth, 473 pages, Richly Illustrated. Price $7.50.

Textile Calculations, sy 5. a. Possett.
Now in its Third Edition. i
A complete guide to Calculations Relating to the Conmstruction of all
kinds of Yarns and Fabrics, the Analysis of Cloth, etc.

Quarto, Bound in cloth, 186 pages, with numerous illustrations.
Price $2.00. .

The Jacquard Machine Analyzed & Explained

With an Appendix on the Preparation of Jacquard Cards and Practical Hints
to Learners of Jacquard Designing, By E. A. Posselt,
Now in its Fourth Edition. !
With 230 illustrations and numerous diagrams.
Quarto, Bound in cloth. Price $3.00.

Textile Machinery Relating to Weaving,
Parts 1 and 2, By E. A. Posselt.

Giving Descriptive Illustrations of the Construction and Operation of all
kinds of Looms, Jacquards, Warpers, Beamers, Slashers, Spoolers, etc., as
well as explaining Improvements in Shuttles, Temples, Pickers, Reeds, Hed-
dles, Harnesses, etc. FEach part contains over 600 illustrations.

Quartos, Bound in cloth. Price of each part $3.00. If both ordered at
one time price $5.00.

Cotton Manufacturing, part 1, By E. A, Posselt.
Dealing with the Fibre. Ginning, Mixing, Picking, Scutching and Carding.
Bound in cloth. Price $3.00.

WOOl Dyelng, Parts 1 and 2, By Prof. W. M. Gardner.
Posselt’s Textile Library Volumes II and VIII.
Part 1, deals with the Chemistry and Part 2 with the Natural and
Artificial Dyestuffs, as well as practical Dyeing.
Quartos, Bound in cloth. Price for both books $5.00.

The above books as well as any other book on Textile Manufacturing, no matter
where published, will be’ promptly forwarded upon receipt of order.

Address All Orders To E. A. POSSELT, Publisher,
2028 Berks Street, PHILADELPHIA, PA.

Complete circulars sent to any address on application.



Everybody
WANTS

Woonsocket Roving Machinery.

Why ?

Improvements-

Daly’s Ditferential Gearing,
Campbell’s Ball-bearing Top Roll,
Perfect Tension Regulator,

‘Twin Vertical Shaft,

Self-oiling Spindle Step,

Cone Stop Motion,

- Fluted Rolls “ground”,

All Studs Case Hardened,

&c.

Woonsocket Machine & Press Co .

Woonsocket, R. 1.

Southern Agent:—

Stuart W. Cramer,
Charlotté, N
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